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} PUBLIC NOTICES 





ee ees 


for an 
CHIEF 





MINISTRY OF HOME SECURITY 
DEPUTY CHIEF ENGINEER 
A Aplications are In- 
» Ministry of Home 
'POINTMENT as a 
intment will Pay ithin 
' po @ sal within 
the renee £1000 1200 per ong 
oman to qualifications, and will be tempo 
subject to one aye 8 ae on either side. Mt will 
carry no claim 
Candidates should 1 be | Chartered C il Engineers or 
have other . qualifications, at should have 
aie building construction and reinforced 
mcrete work. Preference will be given to those with 
or a of Local Government Work 
and a practical kno < the Design and Con- 
|io"and 8, of Air Raid helters. Age between 
; lications, giving full particulars as to “ 
f ns and experience, must be received 
Thursday, | ‘the 20th ebruary, 1941, and should be 
marked ‘‘ Confidential’’ and addressed to the 
“ yay ENGINEER, HOME OFFICE, WHITE- 
HALL, 8.W.1.”" 7128 





} BOROUGH OF GRAVESEND 
SUPPLY AND/OR ERECTION OF STEEL WORK 


[Tenders are Invited for the 


SUPPLY ag DELIVERY and/or ERECTION 

4 aes S 14 TONS of STEEL WORK for 
& trengthening of Pre-cast Concrete Lined 
ron > 

Full particulars with ification and form of 
Tee 5 may be enna onthe Borough Enainene, 
. — Terrace, Gravesend, 
re’ oe é sealed envel bearing 
any mark indicating ti - a sender, 
- oy ‘ Tender for Supply and/or ection of 
Steel Work,” to out . gg not later than 

e 


9 a.m. on Friday, 2 caer 1941, 
The Co bind ‘themselves to accept 


rporation do not 
the lowest or any Tender. 

H. H. BROWN, 
Town Clerk. 





4, Woodville Terrace, 
Gravesend, 

5th February, 1941. 

ROYAL BOROUGH OF KINGSTON- 
UPON-THAMES 
CONTRACT No. IA 

TO BRITISH a rt ag th pe OF CENTRI- 

FUGAL PUMPS 


The 4 Above Council Invites 


TENDERS for the SUPPLY and INSTALLA- 
TION of EIGHT CENTRIFUGAL PUMPING SETS 
with ACCESSORIES. 
Copies of the contitions of contract, specification, 
and drawing may be obtained on a plication to the 
Messrs. John 


7114 





Council’s Engin ylor and Sons, 
Caxton House, Tothill Street, Westminster, 8.W.1. 
Apptness must be by a deposit of 
ce e 


y), which will be returned upon 
ie Tender. ” 


enclosed in sealed quveenss, endorsed 
ust be delivered 
at The Gui U, Kingston. -upon- 
Thames, on or before Monday, the Ten th Day of 
March, 1941. The envelope must not ae any name 
or mark of the sender 
The Council does not bind itself to accept the 
lowest or any Tender. 
(Signed) A. W. FORSDEEE, 
Town Clerk. 


7132 





Guildhall, 
Kingston-upon- Thames. 





ESSEX RIVERS CATCHMENT BOARD 
APPOINTMENT OF DEPUTY ENGINEER 


AP ae are Invited for 
at above APPOINTMENT. Commencing 

r annum, rising by annual increments 

ot ‘a to Me 00 per annum, subject to satisfactory 





+" pointment will be subject to the provisions 
of eA appotntas Government and Other Officers’ Super- 
annuation Acts, 1922 and 1937, and the successful 
candidate will be required to pass a medical 
examination. 

Form of application ma: may be obtained from the 
undersigned on receipt of a stam addressed 


feach th Completed forms of application must 
mo he A mame: not later than Monday, 3rd 
arc 
W. J. 8. BEW, 
Clerk of the Board. 


Essex Rivers House, 


ea! Road, 


ord, 
13th February, 1941. 7183 


BOROUGH OF SCARBOROUGH 
WATERWORKS 


Required Fitter and Turner 


ricuare. Station Minions. 
For Particula rs and form of a 
ROUGH ENG 





cation apply to 


wn Hall, 


Scarborough. 7113 


NORTHAMPTON POLYTECHNIC 
ST. JOHN STREET, E.C.! 


Ls! Required for Engi- 
Drawing C8 other Mechanical Engi- 

a hay jects parce ue tions. 
from Secretary. 
M.A., M.Sce., 
Principal. 


TO ADVERTISERS UNDER BOX NUMBERS IN 
SITUATIONS OPEN SECTION. 


For the benefit of a) bret note the Proprietors are 
notices that vacancies are 








. LAWS, 
7131 











ARRANGED FOR 


(C. A. MIDDLETON SMITH) 


(W. C. HALL) 





Che Engineer 
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INDEX TO ADVERTISEMENTS, PAGE 59 








IMPORTANT NOTICE 





and Subscription Matters 


All correspondence dealing with Editorial, Advertising 


should be addressed to: 


28, ESSEX STREET, STRAND, LONDON, W.C. 2 





Remittances and Letters 
should be sent to: 


dealing with Accounts 


‘THE ENGINEER,” Accounts Dept., 
c/o The Pitman Press, 
Lower Bristol Road, 


Bath, Somerset. 








SITUATIONS OPEN 


SITUATIONS OPEN 





COPIES or TESTIMONIALS, NOT ORIGINALS, UNLESS 
SPECIFICALLY REQUESTED. 





IMPORTANT 


STATUTORY RULES & ORDERS 
1940 No. 


RESTRICTION ON ENGAGEMENT ORDER 









man 
one who 
if 





experience 
also Correspondence. 





fatmaited ta one 
of charge, and co-operstion is asked for. 











YLON.—GENERAL py arma ESTAB- 
UIRES, near as possible to 

the follo ification, ‘well-educated 
NICAL CAL ENGINEER with 


—— single, under thirty, Sa ly trained, 
with indenture, Sohail qualifications " eoatial, 
Drawing ce, knowledge of the — 
Side, including Estimating, Costing, ee ag 
and Salesmans. ility to 


are a with 
Meet Com: rders. Capable of 
we 
ledge of Bookkeeping 


taff, interviewing Clients, know- 
and Records a distinct advan- 

no i, stating salary required, "ea The 
Ensineer O 7109 A 








ENGINEER REQUIRED for Progressive 
Drop Fo Works, Midland area. 
Apply in writing, stating 


remuneration. 
Address, 7121, The Engineer Office. 


CONTRACTORS (PLANT 
STAFF are RE- 


and 
Plant 
Tools 
salary 


7123 a 


age, experience and 
7121 a 










state 
Office. 





SITUATIONS OPEN 


IHIEF INSPECTOR REQUIRED for Works near 
London engaged upon High-precis = Lag = = 
Work, Small Electric Motors, &c. 
mm: to Gauging 
branches and to A.I.D. procedure. 
live man.—Address, 7136, The Engineer Office 








7136 A 
| haps a INEERING FIRM, having Des and Pro- 
duced (for their wae = Plant of a highly 
specialised nature, an manufacture 


further pe for sale to Ser firms, REQ' 

the SERVICES of a MANAGER for this Department 
with pats og in Machine Tool Design and Pro- 
duction. Permanent post and salary commensurate 
with experience.—Write, in the first instance, to 
Box 8.M. fe Willings, 362, Gray’s Inn Road, 
London, W.C.1 7137 a 


EADING ENGINEERING FIRM REQUIRES 
GENERAL MANAGER, a Take Charge of 

Steel Works. Must have good Geni eral 
and Administrative Experience, and be able to 
p rae of a a — a 2 t be | le ad 

ining of the Personne uired 

a large — Foundry entirely on Work of Aouad 
Importa: Good salary for t man.—Address, 
giving full particulars, P3043, The Engineer 





‘A 


ERINTENDENT REQUIRED, to Take 
Complete Charge of Plant Department on 1 dares 
Building Contract in a Rustons, Smiths 
Navvies, Scrapers and A pm ged Tractors, Hoists, 

Dumpers and es. Able to organise 
maintenance ir and records. Ln eagygn en par 
right man.—Address, stating experience, 
salary required, 7124, The Engineer Office. Ties re 





LANT SUP. 





eo MANAGER, with Up-to-date Know- 
ledge of Heavy Machine Tools for General 
Must _ experience in shop man- 





ing and fixing piecework prices, 
ant be 7 ye le of arranging maximum output and 
production.—Address, 7127, The Engineer 
7127 A 
= = ben ay Fully Qualified to Take 
Charge of High-pressure Steam- 
raising = , Be and all Auxiliaries. 
Salary £320 per annum. a Fund. 
Address, with full particulars of me and 
—— testimonials, &c., branded a 





ST ponents Stor Used 1 mee - 
ponents Stores, required large Ai 

ine Factory. Will applicants "Piao send fall 
particulars ?—Address, 7083, - 





UPERVISORY ENGINEER, Preferably with 
S knowledge of ep but must have a talent 
for Sketching ry.—Applicants shoald 
reside in no district, oe aa ate 
rience, and salary requ 
Mam rector, , Scientific Welding 


Managing Di: Barimar, 
een, 14/18, "Lamb’s Conduit Street, — 


Tt in at at 





Are Seeking May Not be Advertised 
but do not lose the Opportunity 
. Your ee before all those who 
<a interested and could employ you. An 
Advertisement in the “ or tustions Wanted *’ Column 
would be seen by all Leading Engineering Concerns 
for a cost of Four Lines, 4s.; 1s. for each Additional 
There is no better way of covering so large a 

field for such a small charge. 





a —_ > © —WANTED AT ONCE 

to Full Charge of Two a 
Factories oe: the Midlands, A 

Parts. Employees number and Sill 

increase. Applicants must be highly experi- 

accustomed to Tactful 


Control of Labour and 

Latest Methods of Intensive Production. 

35-55. A liberal sa will be id to t 

right man. Applicants should give the fullest 

particulars of their careers, including their 

past and present situations, —~ — salary, 

and when at li iy, also 

Copies of testimonials should also Be included. 
All information will be treated in strictest 

confi .—Address, 7104, The 

0 


7104 A 





West MANAGER REQUIRED for Engineering 
— on priority work cunlenios 150. State 
and salary required.—Address, 


ence 
P3031, “The Engineer P3031 a 


yw, MANAGER REQUIRED for Light Engi- 
neering Works outside London manufacturing 
fraetional high-speed electric motors and accessories 
employing light alloys. Qualificati outstand- 
ing ability and record as works organiser, modern 
roduction methods, disciplinarian, accustomed to 
high precision work, ‘able to obtain maximum quality 
hose 





A plications only considered from 
possessing these a op and first-class salary 
offered for right man. Full jiculars, ineer Ofte. 

7122 A_ 


—Address, 71b2, The 
For continuation of Small Advertise- 
ments, see page 2 


output. 








SITUATIONS WANTED, Page 2 
AUCTIONS, Page 60 
SUB-CONTRACTING, Page 2 
PATENTS, Page 60 
BUSINESSES and PREMISES 
(For Sale, &c., Page 60) 

FOR SALE, Page 60 
MACHINERY, &c., WANTED, Page 60 
AGENCIES, Page 2 


For Advertisement Rates see 
First Column Overleaf 


CLASSIFIED ADVERTISEMENTS CLOSE FOR 


PRESS—NOON WEDNESDAYS 








THE ENGINEER 





Fes.t14, 1941 





——=——_—_—_— 





Che Engineer 
Annual Subscription Rates 


(ineluding postal charges). 
BRITISH ISLES ...£3 5 0 
CANADA... ... ... £3 3 0 Thick Paper Ed. 


£218 6 Thin Paper Ed. 
ABROAD... ... £3 7 6 Thick Paper Ed. 
(except Canada) £3 3 © Thin Paper Ed. 





“THE METALLURGIST.” 


This Sup nt, which deals with the Science and 
Practice of both ferrous and te ethy is 
published free last issue of _ 

month, Next date, February 28th. 
ADVERTISEMENTS. 


The charges for Classified Advertisements are 1/- 
ger Han ot Se eee etnnen Seanee Svar 








SITUATIONS WANTED 


DVERTISER (44), Experienced Works. Manager, 
efficiency engineer, production, sales, estimating. 
coshing ; technically trained; FREE SHORTLY for 
MANAGERIAL or EXECUTIVE; £800/900 p.a— 

Address, P3037, The Engineer Office. P3037 B 


INSPECTOR, A.LD. roved. AVAIL- 
Cr Abe for T or O EXECUTIVE 
Extensive aircraft and armamen 

liaison, &c. 


eee aad ad ticeship ; progress, 
sdmunistrative ability proved.; 35.— 
P3039. B 


Qifiress, Bs09 eer Office. 


MMERCIAL and TECHNICAL ENGINEER (35), 
A.M.I. Mech. E., ee er 











on. work of National Impo: Excellent experi- 
ence and D.O. Consultan’, staff control, and 
depts. of company management.—Address, , The 
Engineer Office. 7130 B 





NOMMERCIAL EXECUTIVE DESIRES POST, 
Manchester Area. wenty years’ experience 
external istration large engineers ; 





specialist on costa, progress, material control, office 
management.—Address, P3044, The i Office 
B 

Experience, Civil and 


NGINEER, Wide 
— . 


1, SEEKS APPOINTMENT.—Address, |) 
P3041 BO 


P3041, The Engineer Office 
INEERS’ EXPERIENCED TRAVELLING 





connection, London, Home Counties, architects, 
builders’ merchants, consulting, and heating Engi- 
neers’ exporters, Government Departments, laundries, 
and all steam valve users. Replies strictly con- 
fidential.—Address, P3036, The Engineer Office. 
P3036 B 





‘NGINEER, MI, Mech. E., M.LA.B., MI. Mar. E.’ 
a bay = elec. eh, expert on, 
Meer et een ee BS 


mo period or .  ernabeney. —Address., 

The. Engineer Office. P3020. B 
YENERAL MANAGER of Well- pad Non-ferrous 
oe CHANGE. 
a organiser. 
firm.—Address, 7125, The 








EAD: OFFICE APPOINTMENT SOUGHT by 
Chartered Structural 


row! and Surveyor, 
credited, with, ability, initiative, tact. Specialist in 
reinforced concrete, steel work, building con- 
struction, land. drainage, sew experienced land 


surveyor.—Address, 7120, yy Office. 
ENGINEER, 


7120 B 
[Motes es, io ye Central 
SS inspection, 22 years’ wide 
Bt nd ny now engaged inspection 
bs ge ine importance, WISHES FURTHER 
WORK in Scotland of similar nature. —Address, 
Engineer Office. P3022 








the Man You Are Seeking is Not ayy a 
Advertising in this Column, a Small Ann 
ment in the “‘ Situations Open ”” Column will Quickly 
and Economically Produce the Right Selection of 
ts, at the same time Eliminating Waste of 
Effort, Waste of Time, and Waste -! Craetns® ak 
The charge is Four Lines or under, is 
tional gy Is.; Box Numbers, ‘ea en which 
includes despatch of all. replies. 


W . oe ENGINEER 7a) D.Se., Ph.D., 
Sen. Sch., A.M.I.M.E., DESIRES. to 
CONTACT “ENGINEERING FIRM with vision,, to 
war afr technical ability would be of use in the 
and for post-war development. 





tjeeship a subsequent industria — 
§ . F i i h and development 
Good knowledge of most brani engineering and 


ydraulies, instrument design and mechan 
Available to the right firm for research, development 
and design.—Address, 7096, The Engineer Office. 





7096 B 
ECHANICAL ENGINEER. (43) SEEKS CHANGE 
i as ENGINE DRIVER. Conversant with 


suction gas engines, coal or wood fuel, also Diesel 
engines, running repairs; 18 years’ experience. 
Finest references.—Address, P3036, ngineer 





Office. P3035 B 
LANT ENGINEER, Public School, Practical, 
maintenance of heavy and 


ight machin hine tools, steam and Diesel 
engines, boilers, buildings, &c.; first-class draughts- 
man, jig and tool, pa electrical ag &e ; 
eighteen years” experien .K. and India, SEEKI 
WORKS ENGINEER'S POST or ASSISTANT in 
very large works, Marine works preferred.—Address, 
7097, The Engineer Office. 7097 B 





2 
Qa. 





\TRUCTURAL ENGINEER, Aged — —— 
b POSITION -of TRUST, free 
years’ Seperience design and Bo alg 
ote of office, correspondence, site 


owen tes, cenerel, einen Seiten td lle 


capable 
know- 








LEAD PIPE MAKING 
MACHINERY. 





SHEET LEAD ROLLING 
MILLS. 


THE ECLIPSE TOOL COMPANY 


LINWOOD, near GLASGOW. 














HARRY F. ATKINS 








M.L MECH. E. 
CONSULTING ENGINEER 
(MACHINE TOOLS & PROCESSES) 
OLD FLETTON 
PETERBOROUGH 




















SITUATIONS WANTED 


Wyorks MANAGER, Age 39, Free End February, 
DESIRES SIMILAR POST. Wide experience 
general engineering, Pe 2 ae. fitting, 
ing, welding, Good organiser, with 
itiative.—Address, P3042, The Ragineer 





2B 





Works FOREMAN (35), DESIRES SIMILAR or 

WORKS MANAGER’S POSITION. All 
classes plate and constructional engineering, welded 
and riveted; 19 years’ gee experience, all 
heneenas, estimating, &e. ell educated.—Address, 
A. H. W., 18, Hillside Crescent, Enfield. P3040 B 





SUB-CONTRACTING 
WANTED 








NJECTION MOULDINGS.-—-FIRM with Important 
ion peukiiog, Boo willing to ER- 





TAKE GOVERNMEN or other 
JOBS, national im —Box 221A, “Besdon 
House, Farringdon. Street, 04. 7119 Mw 
YORK WANTED by Rag Firm—All 
Fabricated Steelwor! vous, sod 
trically Welded or Riveted hay yy . The 
Engineer Office. 7077 Mw 





AGENCIES 


NGINEER, Now Holding Administrative Post, 
going semi-retirement, DESIRES CONTACT 
FIRM Manufacturing Quarry Raa ing, Con- 
tractors’ Plant and Accessori View representa- 
tion. — Box ©1121, W. H. Smith and Son. ‘Corpor 
tion 8 » Birmingham. 7117 pv 








For continuation of Small Advertise- 
ments see page 60 











TANKS OF THE WORLD 


dl 





Water storage plays an important part in the design of a laundry. Modern 
efficiency demands a system which will ensure ample and uninterrupted supplies 
of water. Braithwaite Press Steel Tanks meet this and every other demand 
eonneeted with liquid storage, beimg equally suitable for hot and cold water. 


Responsible executives are invited to apply for a. copy of this brochure, which 
provides a complete illustrated guide to the application of liquid storage 


for alt purposes. 


Application should be made on business letter heading. 


BRAFFHWAITE & COMPANY ENGINEERS LTD 


London Office : Te 


22 KINGS HOUSE - HAYM T 


JBTTIES » STEEL BUILDINGS » SCREWCRETE PILES 


BRIDGES: : PIERS - 


tary Address 


Swi 


\ AND C¥LEINDERS : PRESSED STEEL TROUGHING* PRESSED STEEL TANKS ' 
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A Seven-Day Journal 


and technical staff of the Institute is assisting the 


Wage Changes During 1940 


Sratistics "which are now available from the 
Ministry of Labour-and National Service show that 
during 1940 the weekly full-time earnings of 7,902,000 
workpeople were increased by £2,148,000. During 
the last four months of 1939 about 4,750,000 work- 
people received increases. The increases in wages 
during the last sixteen months are only comparable 
with the period which followed the last war. Thus, 
in 1919, the full-time wages of 6,240,000 people were 
increased by £2,547,140, while in the following year 
an increase of £4,793,000 benefited 7,867,000. It 
may be recalled that in the following two years these 
gains were more than wiped out. A factor which 
entered into last year’s record was undoubtedly the 
fact that the increase in actual earnings was probably 
greater than the increase in wage rates owing to the 
amount of overtime worked ; payment by results, 
which was largely extended ; and in many cases the 
transfer of workers to higher-paid occupations. The 
records show that in 1940 the cost-of-living index 
tigure rose from 174 to 196, which is an increase of 
about 12-5 per cent., and since the beginning of the 
war it has risen by 26-5 per cent. Again, there is a 
parallel with the year 1919-20, when there was a 
sharp rise in living cost followed by a fall in the 
following year. No figures are given in the Ministry 
returps for agricultural workers’ wages, but during 
1940 labourers’ wages were raised by amounts varying 
from 9s. to 17s. per week. A satisfactory record in 
1940 was the small loss of time caused by industrial 
disputes. Even so, 940,000 working days were lost 
in disputes which affected 237,000 workpeople 
directly and 73,000 indirectly. That, it is stated, is 
the smallest loss recorded in close upon the last half 
century. 


A Director of Emergency Construction 


On Monday, February 10th, it was officially 
announced that Lord Reith, the Minister of Works 
and Buildings, had appointed Major-General K. C. 
Appleyard, C.B.E., to the post of Director of Emerg- 
ency Construction, within the Building Priority 
Department. The services of Major-General Apple- 
yard have been lent by the War Office and the 
Ministry of Labour, but it has been agreed by the 
Ministry of Labour that certain of his activities in 
that Department will be continued by him. In 
explaining the lines on which he will act in order to 
ensure that the war industries damaged by air attack 
shall be brought back into production quickly, 
Major-General Appleyard said that the local emerg- 
ency reconstruction panels of the Ministry of Aircraft 
Production will continue their work, but the new 
Directorate of Emergency Reconstruction will take 
over that part of the task which deals with recon- 
struction of buildings. Through locally appointed 
surveyors and experts, damage to war factories will 
be surveyed virtually as the bombs are falling, and 
technical advice will be given there and then to the 
owners of the buildings. Should the availablk. labour 
be insufficient a scheme has been drawn up to supple- 
ment it. The Ministry of Works and Buildings will 
also, when so requested, help local authorities with 
house repairs and the restoration of local services. 
Major-General Appleyard said that fine work had 
already been done in the bombed towns, beginning 
with Coventry; indeed, nearly all the reroofing 
was completed in most of the towns. The lessons 
learned at Coventry and elsewhere had been quickly 
acted on, and plans were well ahead for coping with 
the effects of further attacks. 


Civilian Type Steel Helmets 


THE Minister of Home Security announces that a 
new type of steel helmet has been devised by his 
Department for civilian use. It is made of mild steel 
of about the same thickness as the Service steel 
helmet, but it is lighter in weight. The helmet has a 
low brim and can be worn without a chin strap. There 
is a simple lining which is fastened to the body of the 
helmet by a lace threaded through small holes in the 
side. The Ministry of Supply has arranged the pro 
duction programme and supplies have already begun. 
The Ministry of Home Security will exercise control of 
distribution, first to areas specially liable to enemy 
attack. Supplies for some areas may have to be 
deferred for some considerable time until the chief 
requirements of the most vulnerable areas have been 
met. As supplies become available the new helmets will 
be used first to equip fire watchers and fire parties in 
areas in which the recent Regulations and Orders 
about Fire Prevention have been put in force. In 
these areas householders enrolled as members of fire 
parties by local authorities, if they undertake regular 
duty and have no helmet at present, will be supplied 
with a helmet free, on loan, at the cost of the Govern- 


bers of fire parties who are not entitled to a free issue 
of helmets will be able to buy them. Occupiers of com- 
mercial and industrial premises forming their own 
fire parties will be enabled to buy helmets for members 
of those parties under special arrangements which 
will be announced at an early date. The price of the 
helmets will be 5s. 6d. each. As soon as these demands 
and certain official requirements have been met the 
new helmets may be bought by employers for the use 
of their workers generally—office staffs as well as 
industrial workers. The helmet will not only be a 
protection during “‘ Alerts,” but also on journeys to 
and from werk. The Ministry of Home Security is 
informed by the Inland Revenue Department that 
the cost to employers of protective helmets for their 
workers would be admissible as a trade expense in 
computing the employers’ profits for taxation 
purposes. Distribution of the helmets will be under- 
taken by the Ministry of Home Security, but applica- 
tions for helmets will be collected by other Govern- 
ment Departments concerned with particular cate- 
gories of workers and should not therefore be made by 
employers direct to the Ministry of Home Security. 
The arrangements for the supply of helmets to 
employers of commercial staffs and other workers not 
included in the above statement will be announced 
later. 


Training Industrial Workers 


THE publication of the National Institute of 
Industrial Psychology pamphlet on training, which 
was summarised in our issue of October 25th, 1940, 
has aroused much interest, and it has been suggested 
that a number of firms would welcome assistance in 
the establishment of a training scheme along the lines 
the Institute has found to be most effective. The 
Institute accordingly proposes to hold a short lecture 
course to which firms.may send the member of their 
staff who is, or is to be, responsible for training. The 
general instruction on principles given at the lectures 
will be supplemented by practical assistance in the 
factory in the course of two visits from a member of 
the Institute’s staff. The aim of these visits is’ to 
ensure that the general methods advocated by the 
Institute are adapted to the special needs of the firms 
concerned. The general course, which will last three 
days, will consist of lectures, illustrated by films, and 
discussions. It will be held at Aldwych House on 
March 14th, 15th and 16th for those who can attend only 
at a week-end, and will be repeated on March 19th, 
20th and 21st for those who find a mid-week period 
convenient. The investigator’s visits to the factories 
will follow at appropriate intervals. The first visit 
will normally last a week, while the second, of one or 
two days, will be in the nature of a follow-up. to 
review the progress made and to advise on any 
problems which have arisen. Further details may be 
obtained on application to the Director, National 
Institute of Industrial Psychology, Aldwych House, 
London, W.C.2. 


Employment Returns 


Ir was officially announced by the Ministry of 
Labour and National Service on Wednesday, 
February Sth, that the number of men and boys 
registered at Employment Exchanges in Great 
Britain as wholly unemployed at January 13th 
was 258,962, a decrease of 6049 as compared with 
December 9th. Those registered as on short time 
or otherwise temporarily suspended from work on 
the understanding that they were shortly to return 
to their former employment numbered 92,059 ; 
this was an increase of 7209 as compared with 
December 9th. Those registered as unemployed 
casual workers, being persons who normally seek 
their livelihood by jobs of short duration, numbered 
20,674, an increase of 239 as compared with December 
9th. The corresponding figures for women and 
girls at January 13th were 262,426 wholly unem- 
ployed, 60,322 temporarily stopped, and 1163 
unemployed casual workers. As compared with 
December 9th the numbers wholly unemployed 
showed a decrease of 14,463, the temporarily stopped 
an increase of 3324, and unemployed casual workers 
an increase of 67. From the table of divisional 
changes accompanying the returns, it is shown that 
the differences between the December 9th figures 
and those for January 13th indicate that during 
that period employment increased in the London, 
Southern, South-Western, Midlands, North Midlands, 
Northern, and Wales administrative divisions, and 
that it decreased in the Eastern, North-Kastern, 
North-Western, and Scotland administrative divisions, 


The Imperial Institute Report 


In the annual report of the Imperial Institute, 
South Kensington, for 1940, which has just been 
issued by the Director, Sir Harry Lindsay, reference 


Government. The staff, the report states, has also 
been able to maintain a steady flow of reports and 
communications to the Governments, merchants, 
and producers of the British Empire, dealing with 
the normal peace-time development of economic 
resources. Many of the inquiries, the report reveals, 
reflect the desire to find within the Empire sub- 
stitutes for commercial materials, which, in time of 
war, are difficult to procure from foreign countries. 
Several inquirers from overseas are seeking informa- 
tion concerning gas producer plants, the most suitable 
types for different duties, and the kinds of fuels which 
may be economically operated. Other questions 
have related to diatomite deposits in the Island of 
Skye, in Aberdeenshire, and in the Shetland Islands ; 
the Empire deposits of bentonite, and of earths which 
can be made to take the place of Neuberg chalk 
and American tripoli powder for the manufacture 
of polishing powders. Empire resources have filled 
the demand for Swedish magnetite and Spanish 
micaceous hematite, and a high-quality magnesite 
is now being obtained from Kenya. Although the 
galleries of the Institute were closed at the end of 
last October, the exhibits are intact, and can, we 
understand, be inspected on application to the 
Institute. Work with the schools is being continued 
and a panel of nearly 100 Empire lecturers has 
been formed. 


A London and North-Eastern Railway 
Collision 


Ir is with deep regret that we have to record a 
collision between two trains on the London and 
North-Eastern Railway, which took place on Monday 
morning, February 10th, as a result of which six 
people were killed and over twenty injured. The 
10 a.m. London to Norwich express train, which had 
stopped at the signals at Nag’s Lane bridge, about 
1} miles on the London side of Brentwood Station, 
was run into from the rear by the 10.4 fast train from 
London to Southend. The collision took place at 
10.50 a.m. in a deep cutting with a long straight 
length of track. Although the engine of the Southend 
train was negotiating a rising gradient it struck the 
Norwich train with great force, crashed through the 
rear coach of the stationary train and splintered it 
from end to end, the twisted roof being thrown on 
top of the locomotive. The guard’s van and the first 
coach of the Southend train were telescoped and the 
engine of this train was wrecked. A telephone message 
for aid was immediately sent from the signal box to 
Brentwood, and police and members of the Brentwood 
A.R.P. service, together with ambulance units, doctors 
and nurses, were soon on the scene. Some of the 
splintered wood caught fire, but the fire was quickly 
extinguished. Tribute is paid to the assistance given 
to the injured by airmen, soldiers and naval men who 
were travelling as passengers in the trains. The driver 
and fireman of the Southend train were among those 
seriously injured. Three of the four tracks were 
temporarily blocked, but a breakdown train with 
rescue equipment soon arrived and by the end of the 
day, during which single line working was adopted, 
the up and down local lines were again working. An 
official inquiry into the cause of the accident is to be 
held. 


Railway Wages 


A MEETING of the Railway Executive Committee, 
together with representatives of the National Union 
of Railwaymen, the Associated Society of Locomotive 
Engineers and Firemen, and the Railway Clerks’ 
Association, took place on Tuesday, February 11th. 
It was presided over by Sir Ralph Wedgwood, 
the Chairman of the Railway Executive Committee. 
It was decided that the railway companies are to 
refer the application of the railway trade unions for 
an increase of 10s. per week to the Railway Staff 
National Tribunal. It is further understood that the 
railway companies will facilitate the reference to 
the Tribunal so that the hearing may be fixed for 
as early a date as possible. We may recall that the 
Independent Chairman of the Tribunal is Sir John 
Foster, and that two other members of the Tribunal 
are to be nominated by the railway companies and 
the railway trade unions respectively. Sir John 
Foster is also one of the members of the National 
Arbitration Tribunal, which has been set up by the 
Minister of Labour and National Service. On Tuesday, 
February 4th, a meeting, it will be remembered, 
took place between the representatives of the railway 
companies and the trade union representatives, 
at which the Railway Executive Committee gave 
its reply to the unions. In the meantime, the unions 
have considered that reply, and the decision on 
Tuesday last marks the next step in the negotiations 
which affect about half a million men in the traffic 
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(Continued from page 100, February 7th) 


Hone Kone AND THE AWAKENING OF CHINA 


to island of Hong Kong is 11 miles long and 
32 square miles in area. The width varies, as 
the coast line is very irregular with numerous 
bays and inlets; but in places it is less than a 
mile. The distinguishing feature of the island is 
a high ridge running along the length ; it is about 
1000ft. high in most parts, but often higher, with 
a maximum of 1774ft. The island is 75 miles 
south-east of the City of Canton, the first port in 
China to be open to Europeans, and, before the 
almost sudden creation of modern Shanghai, the 
most important industrial centre in China. In 
1860 a small strip of land on the mainland, opposite 
the island, was ceded to Britain; in 1898 a 
land area of about 300 square miles, consisting of 
territory behind the concession on the mainland, 
and numerous islands adjacent to Hong Kong, 
was leased to Britain for a period of ninety-nine 
years. So that the Crown Colony of Hong Kong 
is now very much more extensive than in the 
early days of its history. This lease enlarged the 
area of the harbour under British control. 

Thirty years ago a Chinese official, realising 
the value of Hong Kong to China, said to Sir 
Frederick (now Lord) Lugard: ‘China ceded 
to Britain a granite rock and has since received in 
return a mountain of gold.” But China received 
knowledge more valuable than gold from this 
small outpost of the British Empire. It was an 
object lesson to the hundreds of thousands of 
Chinese who lived there or who passed through 
the Colony. They must have contrasted the 
results of the efforts made to improve the health, 
the amenities of life, the wealth of the inhabitants, 
and the safety of their persons, with the perils 
and squalor in neighbouring districts. 

Those of us who listened to the national hero 
of China, Dr. Sun Yat Sen, when he addressed 
the students in the Great Hall of the Hong Kong 
University twenty years ago, realised, perhaps 
for the first time, the profound influence that 
Hong Kong had had upon the new generations in 
China. For Dr. Sun was the first graduate of 
the Hong Kong College of Medicine, where Manson 
and other British doctors had shown him the 
fruits of scientific training. He told us that it 
was in Hong Kong that he saw and first realised 
what can be accomplished by Western science 
and British methods of establishing justice and 
freedom for the individual. His studies in Hong 
Kong made him believe that these things would 
never come to China while the corrupt and reac- 
tionary Government of the Manchus ruled the 
nation, and so he left Hong Kong on his mission, 
finally accomplished in 1911, of sweeping away 
the corrupt Manchu dynasty. 

Early in its history Hong Kong provided educa- 
tion in the English language for Chinese, and 
many who afterwards became prominent leaders 
in that adjoining country were taught in these 
schools. Then, in 1912, the Hong Kong Uni- 
versity, having absorbed the College of Medicine, 
opened its doors to those who wished to study 
medicine and engineering. It was notable that 
for the first year the only professor at work in 
the University was the Taikoo Professor of Engi- 
neering. Of the forty-two undergraduates who 
were first admitted, thirty-four were studying 
engineering. It was evidence of the new outlook 
of the Chinese. 


THE GATEWAY TO CHINA 


A glance at the map shows you the strategic 
importance of Hong Kong, for it lies at the gateway 
of China. All of the ships passing up and down 
from Japan, and the ports of China, pass through 
or near to Hong Kong. It is the terminal port 
for many of the trans-Pacific steamers and the 
port of registration for numerous vessels that 
carry on trade in the Far East. In addition to 
its important mechanised industries, it is a large 
banking, insurance, and trading centre. It is 


the hub of an amazing world aviation transport 
system, and passengers have travelled by rail 
right across Asia and Europe from Hong Kong to 





Calais. The local wireless station relays, each 
day, the B.B.C. broadcasts to China and other 
countries in, the Far East ; Chinese and English 
words reach the ears of Asiatic and European 
nationals in many places. 

It should be of interest to readers of this journal 
to learn that the building of the railway that 
links Kowloon with Canton was very largely due 
to Sir Matthew Nathan, the Governor of the 
Colony. He had been an engineer before he won 
fame as a Colonial administrator. Nathan arrived 
in Hong Kong (1902) before Lugard. He began 
his great work for the Colony soon after the leased 
territory came under the Union Jack. He saw 
the enormous possibilities of development in 
Kowloon, which then contained only a few houses. 
He is commemorated by the magnificent highway 
which he planned and commenced to build. Nathan 
Road runs straight through the centre of the 
City of Kowloon for about 3 miles. It is a wide, 
level artery, which has since been used by 
thousands of lorries, cars, and armoured vehicles 
running on to Canton, and thence into the interior 
of China. Before the blockade of South China 
by the Japanese, an enormous quantity of material 
for the Chinese Government was landed on the 
quays in Hong Kong, finally finding its way into 
the interior. It was said that in one year over 
100,000 motor vehicles went from Hong Kong 
into China. 


THE Survey Men LANDED First 


On the day that Hong Kong became a British 
Colony armed forces were landed from warships. 
They helped in the work of organisation. It seems 
that before the Commodore officiated at the 
formal ceremony of taking over the island, a small 
party from the survey ship H.M.S. “ Sulphur ” 
had gone ashore. The Captain, named Belcher, 
was destined to leave both the name of his ship 
and his own name on the charts and plans of the 
Colony. He wrote: “ We were directed to proceed 
to Hong Kong and commence its survey... 
being bond fide first possessors, Her Majesty’s 
health was drank with three cheers on Possession 
Mount.” And so the practical survey men were 
ahead of those who, with the pomp and circum- 
stance of the early Victorian times, took formal 
possession, ‘‘ under a feu de joie from the Marines, 
and a Royal Salute from the ships of war.” 

It is worth noting that the survey ships of the 
Royal Navy have not only prepared all the charts 
used on the China coast, but, in normal times, 
they frequently use the harbour of Hong Kong, 
for they carry on their great task of aiding the 
navigators of all nations by continuing their 
surveys in Far Eastern seas. It is impossible to 
overestimate the value of their work. It has 
played no small part in the development of foreign 
trade in China. 

Early in February, 1841, the Navy was running 
up storehouses on the island just below the ground 
where stands to-day the University. It was com- 
paring the merits of three sites for a permanent 
dockyard, none of which was finally selected for 
the purpose—perhaps unfortunately, for all of 
them are more remote from the centre of the City 
of Victoria (and the valuable building area) than 
that where the Naval Dockyard is situated. The 
Army selected two camps, one of which was 
‘* on the long slope that now carries on its shoulders 
the Hong Kong University.”” Many years later, 
through the generous co-operation of Colonel 
Davey, R.E., the writer was able to obtain for 
the University new engineering buildings, on an 
admirable site which for more than half a century 
had been a part of a fort commanding the entrance 
to the harbour. It seemed a happy augury for 
peace and engineering progress. The engineer and 
medical officers of the Navy and Army stationed 
in.Hong Kong always seemed to be much more 
interested in the University and in the Chinese 
people than their colleagues in the Services. 

Commerce quickly followed the first landing 
on the island of sailors and soldiers. Messrs. 
Jardine, Matheson, representing big business, 
are said to have built the pioneer store, a flimsy 





sort of warehouse, known locally as a matshed, 
made of bamboo poles covered with dried palm 
leaves. It was on a site where a modern cinema 
now stands, in the centre of Victoria. Then it 
was on the seashore, but reclamations have enabled 
many buildings and three streets (arteries of 
wheeled traffic) to be built between the cinema 
and the sea. This firm also selected a site away 
to the east of the city which they purchased for 
a tiny fraction of the value it realised when a 
part of it was sold a few years ago. On a hill 
there they built a fine residence, using mostly 
island granite, entertaining on a grand scale and 
thus earning the title of ‘‘the princely house.” 
This firm has been closely identified with the 
development of the Colony, helping to finance 
modern wharves, storehouses, docks, &c., and 
organising shipping, imports of machinery, as 
well as taking an active part in railway progress 
in China. 
PIRATES AND MALARIA 


In those early days there were problems of 
defence, of piracy, and other crimes, and the 
appalling local death rate caused by fevers. Piracy 
has not disappeared from the China coast ; more 
than one British marine engineer has told me of 
his unpleasant experiences when held as prisoner 
by Chinese pirates. The old industry continues, 
but the technique has been révised by the Chinese, 
who are always able to adapt themselves to new 
conditions. The pirates board the vessel as 
passengers in port, smuggling arms on board, 
although they are searched. Then, at a prearranged 
signal, they attack the half a dozen or so European 
officers, when the ship is well out to sea and no 
other ships are on the horizon. From time to 
time some of them are caught and hanged—in my 
time we listened at the trial of six who were duly 
hanged. But the profession has not been 
abandoned. 

During that first year (1841) fever flared up 
among the troops. So serious was the situation 
that in September the Commanding Officer 
ordered all on board the transports. Between 
April and October 24 per cent. of the British 
soldiers died in one year in the 1840's. In the first 
year there were also two destructive typhoons 
and two bad fires which destroyed many of the 
hurriedly erected structures, mostly highly inflam- 
mable matsheds. But it needed more than those 
disasters to make the British quit the Colony. 
A Committee of Public Health was set up (1843) 
to enforce ‘‘a rigid system of sanitary rules.” 
As all over China human excrement is used to 
manure vegetables, it is probable that most of 
the enteric diseases of the early days were caused 
by this practice in Hong Kong. It is not unlikely 
that some of the water supply from streams and 
wells in use in the City of Victoria was con- 
taminated by sewage. It was many years later 
that Manson, in Swatow—he had been one of 
the founders of the Hong Kong College of 
Medicine—discovered that a certain type of 
mosquito was the cause of malaria. But the 
struggle against these perils went on, and humanity, 
as well as residents in Hong Kong to-day, can 
deal with tropical diseases in a manner undreamed 
of a hundred—even fifty—years ago. 


Roaps AND RECLAMATION 


The Royal Engineers did good work in those 
early days. In 1843, Major Aldrich, R.E., sub- 
mitted a plan for laying out and fortifying the 
centre part of Victoria. The first roads were 
built for military purposes, mostly along the 
seashore. Construction work was being carried 
on when the first Governor, Sir Henry Pottinger, 
arrived in August, 1841, but he occupied a pitched 
tent, although they were building a jail and 
magistracy; each (permanent) structure was 
within two months of completion. A land office 
was then functioning and a Post Office nearly 
ready. Artisans and materials were scarce, and 
in September of the first year “several vessels 
brought from Singapore wooden houses in frame 
intended for the new settlement.” But soon 
the local granite was being shaped for buildings, 
and the Chinese came into the Colony, where 
they earned what was, for them, easy money. 

There is an early record of a Surveyor-General 
who elaborated schemes for an extensive reclama- 
tion, a continuous praya (waterfront with sea 
wall) in front of marine lots, and “a canal to 
enable goods to be waterborne into the town.” 
The canal has been since filled in. The Governor, 
in a dispatch (1846) writes : -“ A square of 80 feet 
by 60 was required for the erection of a public 
ice-house by subscription, and as ice has been found 
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of important efficacy as a remedy in fevers I 
was induced to grant the small space free of rent.” 
The ice was brought in ships from North China. 
In that year a list of houses on the island gives a 
grand total of 1874; nearly all the Chinese lived 
in matsheds. A cricket ground and race course 
was mooted. In 1847 the first stone of the Cathedral 
was laid. The population had grown to 20,000. 
A number of public works was started, roads were 
made, and a large. reclamation, which now forms 
the heart of the Chinese business section of 
Victoria, was completed in the next decade. 

The Indian mutiny (1857) and local difficulties 
with the Chinese in Canton affected the prosperity 
of Hong Kong; tempers were on edge; there 
had been an attempt to murder the whole of the 
British community by seasoning the bread in the 
Chinese bakery that supplied them, but an overdose 
of arsenic saved the victims from death, although 
many were very ill. Arson was attempted and 
officials in Canton did everything possible to make 
life unbearable in Hong Kong, deadly fevers 
aiding them. Officials in the Colony accused each 
other of being in league with Chinese pirates, 
and every man was suspect by his neighbour of 
crime. News of this unfortunate state of affairs 
reached T'he Times in London, which journal, in 
a leading article, stated that Hong Kong “is 
always connected with some fatal pestilence, some 
doubtful war, or some discreditable internal 
squabble.” Small wonder, perhaps, that we 
find it difficult to discover very much about 
public works, although we do know that big 
reclamation schemes were carried out so that the 
business centre of Victoria could be built on level 
ground obtained by cutting into the steep hillside 
behind the city and filling up the sea and beaches. 

Then came the establishment in China of that 
wonderful institution subsequently known as the 
Chinese Maritime Customs Service. It was 
managed in practice by the British, although 
the staff was international. It has carried out 
splendid engineering works for China, creating 
waterways for ocean-going ships, the channel 
from the Pacific up to Shanghai being perhaps 
the most remarkable scheme of its type in the 
world. The coast and rivers of China were supplied 
with lighthouses and other aids to navigation, 
river beds were dredged, and other benefits to 
trade and China conferred by the engineers 
employed by this Service. Unfortunately, the 
Japanese invasion has interfered sadly with old 
and proposed new works and maintenance. But 
for nearly eighty years this Service not only 
spent millions of dollars on engineering works, 
paid interest on foreign loans to China, but was 
the chief source of revenue to the Chinese Govern- 
ment. The effect of the engineering works carried 
out by this Service was to increase the facilities 
for foreign trade in China and trade between 
Chinese ports. Hong Kong, a nodal point for the 
distribution of cargo, benefited and increased its 
port equipment. 


SHIPPING TONNAGE 


In 1847 there commenced a great demand for 
cheap labour in America and Australia due to the 
discovery of gold. In the British Empire the 
slave trade had been recently abolished. Chinese 
coolies, in very large numbers, were shipped from 
Hong Kong to gold mines, plantations, &c., and 
Chinese traders soon followed. Many a Chinese 
millionaire in Malaya and in others of the British 
Colonies had the foundations of his fortune laid 
by a coolie father or grandfather, who left Hong 
Kong last century. There are three million Chinese 
who are British subjects in the Colonies. 

In 1847 the tonnage entering and leaving Hong 
Kong harbour was, roughly, 500,000. In 1858 
it had increased to 1,350,000 tons. About forty 
years later (1897), the figure was 12,124,599 tons, 
increasing to 20,381,421 in 1907, and reaching a 
record in 1924 with 38,770,499 tons. In 1937 the 
figure was 37,826,760 tons. The Japanese invasion 
reduced it to 30,962,756 tons for 1938 ; it is almost 
certain that returns will be worse as long as the 
Japanese blockade of China continues. But when 
peace comes to China there will, it seems certain, 
be a big increase in foreign trade and Hong Kong 
will benefit. 

The population increased from 5000 in 1841 
to 22,000 in 1848, 122,000 in 1862, 456,739 in 
1911, 625,166 in 1921, and to about 1,000,000 in 
1939. Local revenue was, in dollars (silver) about 
100,000 in 1848; it rose to 1,134,106 dollars in 
1868 ; to 2,582,723 dollars in 1887 ; to 24,968,399 
dollars in 1928, and to 36,735,854 dollars in 1938. 
As, until recent years, practically all expenditure 


be understood that the big expenditure has been 
mostly in this century. In 1938 the total public 
debt of the Colony was about £1,000,000, most 
of which was used to finance an extensive new 
scheme to increase the water supply. 

In spite of the rapid increase in the population 
in the Colony, especially during the last thirty 
years, the amenities of life have been greatly 
improved. On my arrival in 1912, it astonished 
me to learn that the residence just completed for 
my use was one of the first to have flush sanitation. 
Motor-cars were not allowed on levels above the 
praya. Kowloon City then had a population of 
about 40,000—it was over 400,000 in 1939—and 
had just had the benefit of a public water supply, 
(in 1912) from storage reservoirs to carry over 
the dry season. Sanitation, cold storage, 
air conditioning, new roads over the hills 
and into the leased territories (where there 
are three fine golf courses as good as those at 
Gleneagles), anti-malarial work, welfare work, 
an extensive water supply scheme involving long 
tunnels through granite hills, a new reservoir 
to contain 3000 million gallons, pipe lines across 
the harbour to convey water from the leased 
territory to Victoria—these have been the out- 
standing improvements since about 1910. Large 
reclamations, moving many thousands of tons of 
granite blocks, and decomposed granite into the 
sea, were also planned and completed. There were 
large extensions in local dockyards, mechanisation 
being extended. Some details of these schemes will 
be given later. 

The harbour of Hong Kong had been used by 
British ships since about 1820. After many years 
of patience and humiliation for the British traders 
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in Canton, the Court of Directors of the East 
India Company, as well as the British Govern- 
ment, decided to send a large force to China in 
1840 for the purpose of obtaining “‘ proper repara- 
tion for the violence and insult offered to Her 
Majesty’s representative.” War was inevitable. 
From the engineer’s point of view this was notable 
because “orders were given for the immediate 
building of several stout iron steamers ”’ in England 
and “no reasonable expense was to be spared in 
fitting them out.”” The “ Nemesis,” officially des- 
cribed as “‘ a private armed steamer,” arrived near 
Hong Kong in 1840 to find a large force of British 
wooden warships there and twenty-seven trans- 
ports. She was about 630 tons and her engines 
were of 120 H.P. She was the first iron vessel to 
round the Cape. The voyage out was recorded and 
the account of it says it was “a more special 
interest ...for the professed seaman and the 
engineer... for the mechanical skill, ingenuity, 
resources, and perseverance, so eminently dis- 
played by Captain Hall, his officers, and crew, 
amidst perils that appeared almost insurmount- 
able.” But we can imagine how the old sea-dogs in 
the wooden line-of-battle ships, lying near Hong 
Kong at anchor, scoffed at the little “ tin kettle ” 
that was to prove so valuable to the British 
expeditionary forces in China. 

The war ended in concessions to the British, 
including the cession of Hong Kong (1841); 
but the Peking Government refused to recognise 
the terms arranged by officials in Canton, and 
it was not until 1843 that a treaty was signed 
which sealed the concession. In the meantime, 
work went on, and in September, 1841, a British 
merchant—probably the energetic Matheson— 
introduced from Manila a carriage and pair “ to 
show off on the new road.” This was an historic 


event, for at that time the only wheeled vehicle 
in use in South China—possibly in all China—was 
the squeaking single-wheeled barrow, and that 


was a very rare sight. When, in 1912, my visit 
to Canton was ended, my notes included the 
statement: “It seems incredible, but Canton 
is a city of a million people, and it is a city without 
a wheel to be seen in the streets.”’ It is different 
now ; motor traffic came soon after that date. 

The year 1860 marked in Hong Kong the inaugu- 
ration of the first waterworks scheme, and the 
old system of oil lamps for street lighting was 
superseded by gas lamps. British merchants 
were laying their heads together and planning an 
institution destined to make history—the Hong 
Kong and Shanghai Banking Corporation. A 
Board of Education was formed. Some 2500 
ships, representing nearly 14 million tons, were 
entering and clearing the port each year, the ships 
belonging to twenty-two nations. The population 
recorded as on the island was 86,941, but it was 
estimated that about 30,000 Chinese were living 
on sampans in the harbour and off the shores of 
the island. The enterprising Mr. Lamont had 
commenced construction on the first dry dock 
for the Colony ; it is situated on the south side 
of the island, about 5 miles from Victoria. In 
that year the Colonial Secretary, in his official 
report on the previous year’s work, wrote: “ The 
year has not been an unhealthy one, though 
several old residents have been forced to leave 
and some have sunk before reaching home.” 

Then came the increase in shipping calling at 
Hong Kong, largely due to the completion of the 
Suez Canal. The figures for tonnage show that 
it doubled between 1860 and 1870, and quadrupled 
between 1870 and 1880. From 1850 onwards 
many Chinese became permanent residents. The 
average revenue and the average number of 
population was twice as much tor the last five 
years of the decade 1850-60 as for the first five 
years. Expenditure on public works increased 
rapidly. The Governor of the Colony, in his 
annual report to the Secretary of State, even 
praised the Surveyor-General’s Department, for 
we read in the 1856 report as follows :—‘ Perhaps 
I may be permitted to remark that the general 
state of the roads, streets, and drains in and about 
the town of Victoria reflect the highest credit 
on the Surveyor-General’s Department generally, 
and if kept in their present condition will enable 
the town of Victoria to bear the test of com- 
parison with any Colonial town.” The word 
“if”? does not show complete confidence in the 
staff of the Department. 

In the early years about 25 per cent. of the 
annual revenue of the Colony seems to have been 
spent on public works, rather more than the 
revenue from land sales. Thus, in 1857, the cost 
of public works was £17,021, and premiums on 
land sales £13,602. 


“Tue UNROMANTIC GUISE OF PuBLIC WoRKS ” 


Fascinating as is the story of those pioneer 
traders and other inhabitants of Hong Kong 
during the early days, we must emphasise that the 
rapid development of applied science was the 
main cause of the Colony’s remarkable growth. 
Words written by an economist, Professor L. C. A. 
Knowles, remind us that the general public has 
very little knowledge of the real reasons for British 
Colonial success: “‘ Volumes have appeared about 
the military exploits in India,” he says, “ but 
very little about the struggle with the overwhelm- 
ing forces of Nature which took shape in the 
unromantic guise of ‘ Public Works.’... The 
fierce duel between man and insect, in which man 
is beginning to win, and the struggle between the 
engineer and the stupendous obstacles arrayed 
against him have altered all Colonial values.” 
And yet, during the whole of my long residence 
in Hong Kong, it was very seldom that any of 
the leading citizens of the Colony had a word of 
praise for individual engineers of the Public 
Works Department (commonly abbreviated to 
P.W.D.). Often there were complaints. On 
more than one occasion investigation proved that 
it was not the P.W.D. officials who had caused 
delay, but the administrative department, or 
even the Colonial Office in London—and no doubt 
for reasons concerning which the local critics 
were entirely ignorant. But the P.W.D. officials 
were invariably blamed. 

In a Crown Colony the Governor must inevitably 
have autocratic powers; financial, political, 
military, and other considerations must be taken 
into account when new developments are suggested 
by engineers. But it is exasperating when rather 








for public works was paid out of revenue, it will 





junior officers in the administrative department 
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have the power to hold up schemes, and even to 
cross-examine engineers, concerning technical pro- 
posals, especially when, as is usually the case, the 
young administrator is entirely ignorant of even 
elementary science. It seems to be obvious that 
the Director of the P.W.D. should have more 
authority and status in the Colony. There have 
been conservative, even out-of-date engineers 
in the Government service, some of them without 
much scientific training. It was a shock to dis- 
cover in 1912, on my arrival in Hong Kong, 
that the Director of the P.W.D. wrote all of his 
correspondence with his own hand, whereas, for 
three or four years previously, it had been my 
habit in London to use a dictaphone, and employ 
a typist, for my less urgent academic work. It 
seems unfortunate that the rule which applies 
to the administrative and medical services of the 
Government is not applied to candidates for 
the P.W.D., viz., that they should be university 
graduates. 





In the early days of the Colony slipways were 
built and the wooden ships were hauled up out 
of the sea for repairs. 

The first effort to introduce steam navigation 
in the Far East was in 1835, when the little steamer 
“ Jardine,” only 85ft. in length, made the passage 
to Canton from England. The Emperor forbade 
her use, her engines were removed, and she was 
employed for many years as a schooner. There 
seems to be no record of the fate of her engines. 
Then came the great days of the famous ‘‘ China 
Clippers,” whose names were household words, 
when wagers were made as to which one would 
arrive first in the London Docks with the first of the 
season’s teas. It was not until 1882 that the firm 
of Jardine Matheson and Co. made another attempt 
to use steam power for their ships. At that time, 
and even later, British warships on the China 
coast were using sails as well as steam, the pro- 
peller being out of the water for months. 

(To be continued) 








Ait Force Targets in Germany 
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THE Crty AND Port oF MANNHEIM 


yee city and port of Mannheim, along with the 
adjoining town of Ludwigshafen-am-Rhein, 
which are situated at the confluence of the Rivers 
Rhine and Neckar, and are shown in the accom- 
panying sketch map, have on more than one occa- 
sion during the past six months formed an impor- 
tant target for the aircraft:of the Bomber Com- 
mand. Heavy attacks on railway and harbour 
installations, and on industrial undertakings on 
both sides of the Rhine, were carried out regularly 
from August to November last year. These attacks 
were again renewed towards the end of the year, 
when important results were obtained. The latest 
attack took place on Saturday evening last, Feb- 
ruary 8th, when a small squadron of bombers 
again attacked industrial plants. Returns issued 
by the Ministry of Information on January 17th 
indicated that up to the end of 1940 no less than 
thirty-four bombing attacks had been made on 





harbour works and railway sidings, and on industrial 
plants and power stations in Mannheim, seven of 
which were carried out in the month of December. 
On the other bank of the River Rhine the smaller 
industrial town of Ludwigshafen had suffered no 
less than sixteen attacks, most of which were 
directed against the I.G. Farbenindustrie works at 
Ludwigshafen and Oppau. 

In the present article we propose to deal prin- 
cipally with the city of Mannheim and its indus- 
tries, leaving for our next article the description of 
the factories on the Ludwigshafen side of the 
Rhine, which includes the Badische Anilin-und 
Sodafabrik, and the Oppau nitrogen fixation 
works, both of which undertakings form a part 
of the 1.G. Farbenindustrie combine. 


MANNHEIM’S HISTORICAL DEVELOPMENT 


The history of Mannheim, which to-day has a 
population of more than a quarter of a million 
people, and next to Duisburg-Ruhrort is the largest 
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inland port as well as the centre of industrial and 
economic life in the south-west of Germany, goes 
back to the year 1600, when it was a small village. 
The advantages of its situation at the junction of 
the Rhine and Neckar were early recognised, and 
despite difficult years in the two following centuries, 
its position became assured. Its rise as an indus- 
trial centre may be traced to the early days of the 
development of railway and river traffic. In 1840 
the line from Heidelberg to Mannheim was opened 
and in the same year the first Mannheim harbour 
was formally dedicated. It was a small basin on 
the bank of the Rhine, but was soon followed by 
extensions. From 1840 until 1870 there were 
thirty years of marked progress, during which 
several large engineering businesses were founded. 
They included the works of Joseph Voégele and 
those of Heinrich Lanz. The chemical industry 
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also started about the same time with the firm of 
Bochringer und Séhne, manufacturers of quinine 
and fine chemicals, which in later years moved 
from Mannheim out to Mannheim-Waldhot. The 
firm of Bopp und Reuther, which specialises in 
high-grade fittings and measuring instruments for 
steam, gas and water, began in 1872, and in 1895 
it also moved to new works at Mannheim-Waldhof. 
The application by Carl Benz in 1885 of 
the internal combustion engine to motor cars 
was another milestone in Mannheim’s develop- 
ment, for it gave the impetus to oil and petrol 
engine manufacture, first by the firm of Benz und 
Cie., of Mannheim, which was at a later 
date combined with the Daimler-Motoren Gesell- 
schaft to form the Daimler-Benz A.G., with new 
works in Mannheim-Waldhof, and, secondly, after 
1921, by the Mannheimer Motorenwerke A.G., 
which was formed to build stationary and marine oil 
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AERIAL VIEW OF HARBOUR 


engines. Quite early in the industrial development 
of Mannheim and the surrounding district Swiss 
engineering firms recognised that it was a suit- 
able site for the establishment of branch works. 
In 1881 Sulzer Brothers, of Winterthur, estab- 
lished in Ludwigshafen-am-Rhein the firm of 
Gebriider Sulzer A.G., and in 1900 a German 
branch of Brown, Boveri et Cie., of Baden, 
Switzerland, was set up at Mannheim-Kafertal, 
with branches in the district for the manufacture 
of electrical apparatus and mercury rectifiers. 
With the building of new harbours and the increase 
in Rhine shipping the Schiffs-und Machinenbau 
Aktiengesellschaft Mannheim was formed in 1893, 
and many Rhine steamers, including a turbine 
steamer forriver service, have been constructed byit. 
On the civil engineering side the firm of Griin and 
Bilfinger has specialised in railway and river and 
canal construction and the design of harbour 
equipment. Steel manufacture is carried on by the 
Stahlwerkes-Mannheim, which has works at Mann- 
heim-Rheinau. In conclusion, some reference may 
be made to the wood pulp factory at Mannheim 
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Waldhof, which produces wood pulp from water- 
borne timber and supplies cellulose for the artificial 
silk industry. Connected with this works and 
working in conjunction with it is the Papyrus 
Paper Mill and a distillation plant for the pro- 
duction of spirit from the waste material. An 
aerial view of Mannheim-Waldhof, showing some 
of these works, is reproduced herewith. 


INDUSTRIAL DEVELOPMENTS 


In addition to the engineering works above 
mentioned, several other important industries have 
grown up in the Mannheim district. The largest 
of these is, of course, the chemical industry, which 


vicinity. As well as main passenger stations at 
Mannheim, Ludwigshafen and Heidelberg, there 
are also goods stations which are combined in each 
case with well-planned marshalling yards, not dis- 
similar to those described in our Cologne article. 
In Mannheim itself there are important railway 
connections to the principal port areas, namely, 
the Industrial Harbour and the Rheinau Harbour. 
The first, as it name implies, serves Mannheim’s 
chief industrial area in the Neckarstadt and 
Waldhof districts. In the Rbeinau Harbour there 
is a network of railway lines serving the various 
basins, which are mainly reserved for the 
transshipment of coal from Rhine barges. Two 








AERIAL VIEW OF MANNHEIM - WALDHOF 


is represented by the Badische Anilin-und Soda- 
fabrik, with whose works at Ludwigshafen we 
hope to deal in our next article. These works were 
originally started in Mannheim, and had their 
origin in the firm of Dykerhoff Clemm and Co., 
which was founded in 1861 and claims to have been 
the first firm in Germany to produce aniline dyes. 
At the Dynamidon Works of Engelhorn and Co. at 
Mannheim-Waldhof special furnace linings for 
rotary furnaces and cupolas are made. In the 
Rheinau district are the works of the German 
“Sunlight ” Soap Company, and also rubber and 
celluloid works, while in the region of the Industrial 
Harbour there is a special works for the production 
of vegetable oils. 

With the growth of industry the need for 
increased electric power supply was felt. Since 
1899 a supply of electric light and power has been 
obtained from the power station situated in the 
Industrial Harbour area, and in 1897-1899 a 
further supply became available from the Kraft- 
werk Rheinau A.G., built near the Rheinau 
harbour, which is largely employed for the 
transshipment of coal. The stations are inter- 
connected and also coupled to a special station for 
railway supply. In addition to these supplies, the 
civic authorities have a water power station called 
the Murgwerk, which, however, is of limited output. 
In 1921 it was decided to proceed with the con- 
struction of a large central power station on the 
outskirts of Mannheim. That project was financed 
by the Pfalzwerke, the Neckar A.G. and the 
Badenwerk, and in 1923 the first section of the 
new power station was completed. 

The first three turbo sets were each of 12,500-kW 
capacity and were followed by a 20,000-kW set. 
The principal interest of the Mannheim power 
station is the adoption of boilers working 
at a pressure of 100 atmospheres, a special 
high-pressure turbine being employed. The new 
power station now supplies all services, and the 
older stations and the water power plants on the 
Rivers Murg and Neckar are only used for standby 
services. 


RAILWAY CONNECTIONS AROUND MANNHEIM 


In an accompanying sketch plan we show 
the general arrangement of the railway lines 
around the city. It will be seen that there are two 
lines to Heidelberg, a distance of about 37 miles, 





special harbours were built by the Thyssen concern 
and were completed before 1914. An important 
railway and road bridge is that connecting Mann- 
heim and Ludwigshafen. The first bridge was 
built in 1865-1868 and had provision for trains, 
trams, road vehicles and foot passengers. It was 
of the ordinary lattice type and had special portals 
and groups of figures by Durm and Moest. It was 
replaced by a modern structure in 1932. 


The new railway bridge, which we illustrate 
alongside the old bridge in an accompanying 


engraving, was made necessary owing to 
the increasing weight of modern locomotives 
and heavier goods wagons. Before the new bridge 











OLD AND NEW RHINE BRIDGES 


was constructed it was often necessary to change 
locomotives at Mannheim and proceed to Ludwigs- 
hafen with a lighter engine, thereby lengthening 
the scheduled times. Also, the part of the old 
bridge designed for road and foot passenger 
traffic was too heavily loaded and frequent delays 
occurred. Plans for the new bridge were 
prepared by the Reichsbahn authorities, and 
the work ot construction was begun in Septem- 
ber, 1930. It was completed in June, 1932, 
and in the autumn of 1932 the old railway bridge 
was handed over to the civic authorities for road 
and pedestrian traffic and gave much-needed relief. 
The new structure has a total span of 273-9 m., 
there being three spans, each of 90-3m. Special 
steels were employed in the building of the bridge. 





with connections to the principal towns in the 





For the upper girders some 2600-tons of steel were 








employed. For the main lower girders Building 
Steel No. 52 was used, with Steel No. 37 for the 
footways and the lighter members only subject to 
wind stresses. Particular care was taken in con- 
structing the two piers in the Rhine stream. 
It was decided to carry the foundations down to 
a total depth of 10m. below the lowest part of 
the river bed, which gives a total depth of 18 m. 
below the highest water level. The underside of the 
bridge has a height of 9-10m. above the high- 
water level used by shipping. 


THE Harspours AT MANNHEIM 


We also reproduce a view of the harbour, 
which, with the central harbour station, lies on a 
tongue of land between the confluence of the Rivers 
Rhine and Neckar. Our view is upstream looking 
towards the Industrial Harbour, on the right, and 
the Ludwigshafen bank of the River Rhine on 
the left. It clearly indicates the portal 
type of crane freely used for loading and 
unloading barges. It was in this region over a 
century ago that the first Mannheim Harbour 
was built, but with the regulation of the Rhine 
and Neckar Rivers additions were made, including 
the construction of the connecting canal and the 
Miihlau Harbour. After 1880 the Inner Harbours 
were built and the main Rhine quay was con- 
structed about 1890 and was extended at the end 
of the century. Other important harbour works 
are those of the Industrial Harbour and the 
Rheinau Harbour, both of which are indicated 
on our sketch plans. With the increasing use of 
oil fuel large oil storage plants were installed at 
each of the principal harbour centres. Official 
figures given in recent years show that the land 
area is over 2000 acres with a water surface of 
over 1000 acres. There are some 40 miles of 
quays, of which about half have concrete quay 
walls. Apart from ample storage grounds there 
are some 125 sheds and 84 warehouses. The total 
railway track laid in all the harbours amounts to 
over 250 miles, and the length of roadway is even 
more. In all, there are in the Mannheim and 
Ludwigshafen harbour systems over 232 cranes 
of various kinds, 42 loading bridges, and 31 grain 
elevators. At the beginning of 1914 the total 
goods handled within the harbour system referred 
to was 10-7 million tons, and after the war it soon 
rose again to that level, and in the past few years 
has, it is believed, still further increased. 

Developments at Mannheim during the last 

ten years have included the fusion of the interests 
of Heinrich Lanz, of Mannheim, with those of 
R. Wolff, of Magdeburg, and a considerable exten- 
sion of the firm’s business in farm implements and 
tractors. The firm of Joseph Végele A.G., besides 
its railway work, has specialised in the production 
of road-making machinery. The Mannheim 
Motorenwerke, as well as making stationary 
engines, is building marine engines, both for river 
and canal service, and, we are given to under- 
stand, for submarines, engines for which were 
built at these works during the last war. 
If, as we see it, it is the task of the Royal Air 
Force to reduce the German war effort by long- 
term interference with its most important indus- 
tries, then the repeated attacks on targets in 
the Mannheim district are not without purpose 
and effect. 








Port Macquariz Power Station.—In order to cope 
with the demands of its rapidly increasing population, 
the town of Port Macquarie, in Australia, has installed a 
new electric generating station. In this station Blackstone 
oil engines are to supply the power. Port Macquarie 
is a pleasant seaside town at the mouth of the Hastings 
River, and it lies in the sub-tropical belt. It was first 
developed by Governor Macquarie in 1821, and is now 
@ prosperous seaside resort. The river estuary on which 
it stands is sufficiently wide to allow small ocean-going 
steamers to go some miles upstream. The Blackstone 
power units installed in the new station consist of two 
six-cylinder engines, each with a designed output of 
240 B.H.P., and one three-cylinder 120 B.H.P. unit. 
They are of the latest totally enclosed design, and are 
direct coupled to alternators having a combined rated 
output of 500 kW. As the plant has to be run unattended 
for part of the day, an alarm system has been installed, 
which gives complete protection against accidents, such 
as an excessive rise in the lubricating oil temperature, 
failure of cooling water flow, overspeed or overloading, 
failure of oil pressure, and excessive cooling water tem- 
perature. If the alarm is not attended to within five 
minutes, the engine automatically shuts down and no 
damage is done. The engine-room is 70ft. long by 31ft. 
wide, and it is cement rendered throughout. A special 
fuel room is provided, the fuel entering the engine-room 
through pipes laid in*a trench, which also carries the air, 
lubricating oil, and cooling pi Provision has been 
made in the generating station for further extensions to 
meet any increasing electrical demand from the future 
development of Port Macquarie. 
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Government Trading in War" 


No. 


ATHEN the State passes from peace to war con- 
ditions, its relations with industry undergo 
complex changes. An expansion of Government 
requirements takes place ; demands have to be made 
on industries which are still organised on a peace- 
time footing; and the difficulties of the transition 
are aggravated by the time factor. Though the 
contractual relations between the Departments and 
industry are open both to general and to particular 
attack, it must be stressed that the criticisms so fre- 
quently heard, if not misinformed, usually fail to 
take count of the extraordinary complexity of the 
problem of supply. So wide is the range of the 
Government’s war requirements and so diverse the 
industries from which they must be drawn, that it 
becomes impracticable to lay down rules for general 
application. But greater simplicity of method and 
uniformity of treatment within particular industries 
should be attained. In some industries the Govern- 
ment must absorb or take control of the entire output, 
which may also need to be greatly increased; in 
others, it is no more than a large-scale buyer in a 
market also open to the public. The arrangements 
best applicable to the one extreme may be far from 
suitable in the other. 

Apart from raw materials, the different require- 
ments in terms of work to be done may be roughly 
put into two major categories :— : 

(i) Constructional and engineering works, e.9., 
buildings, camps, factories, aerodromes, general 
engineering works, shipbuilding, &c. 

(ii) Manufactured, or factory products. 

Given complete and accurate plans and drawings 
which are adhered to by the ordering Department, 
the nature of the work to be done and the normal con- 
tingencies to be allowed for in works of the first 
category do not differ from those in any comparable 
private contract; and under given conditions an 
estimate of the cost of the work can readily be pre- 
pared. The additional considerations introduced by 
war conditions are urgency, possible shortage of 
suitable labour and materials, instability of wages 
and prices, and an unknown amount of variation due 
to changes in policy or strategic necessities. In other 
words, if allowance can be made for the effects of war 
conditions, there is a large body of past experience 
against which estimated costs can be compared. 

In second category products there is a broad dis- 
tinction between armament stores of which the 
Government is taking the entire output and general 
stores where this is not so, but in both these classes 
the important factor is the enormous increase in the 
numbers ordered of any particular article. The 
Government should therefore be able to reap the 
benefits of increased mass production of standardised 
products, as was found possible for the production 
of shell in the last war. On the other hand, par- 
ticularly in armament stores, the utilisation of all 
available firms, with their varying degrees, both of 
actual and potential efficiency, and the expansion 
of existing capacity by the creation of new factories 
or the diversion of firms from the production of peace- 
time to wartime requirements introduced different 
problems. In the more complicated pieces of arma- 
ment scope is provided for the spreading of specialised 
production of individual parts over many smaller 
firms who may be brought in either directly or as sub- 
contractors. The principal difference between the 
use of subsidiary firms in constructional work as 
opposed to factory products is that while, in the former 
case, they must work on the same site as the principal 
contractor, in the latter the work can be done inde- 
pendently and wherever their workshops are situated. 

Factors dependent upon what may be considered 
decisions of policy also influence costs, and cannot 
be neglected in any consideration of supply contracts. 
These factors are (i) quality of product, (ii) quantity 
of production, (iii) speéd of output, and (iv) efficiency 
of organisation. 

(i) The quality required for each type of work or 
product needs most careful assessment in relation 
to its use and expected iength of life. For certain 
stores only the highest quality will give maximum 
efficiency and cheeseparing economy may become the 
worst form of extravagance; while for others the 
enforcement of high standards and unnecessary finish 
is not only a direct waste of money but causes indirect 
waste, through the delaying of production and the 
expenditure of unnecessary man power, which is 
reflected either in the contract price or in the cost of 
administration. This problem is inseparable from 
questions of design and specification, as well as 
inspection. The only method by which this type of 
waste can be controlled is for the consumer Depart- 
ments to subject their standards to a systematic and 
regular overhaul. It is by no means clear that there 
are sufficient qualified officers charged with this 
important duty. 

(ii) The correct estimation of the quantities required 
lies at the foundation of planning for production and 
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governs both the number and the nature of the con- 
tracts placed. Unnecessary pressure upon productive 
capacity, apart from overloading storage accommoda- 
tion, has a direct result on costs. The problem is not 
only to keep the production of related stores in step, 
but so to organise capacity as to obtain a steady and 
balanced flow of all consumable stores. In a war of 
changing conditions and aerial attack, the difficulties 
of such planning can hardly be overstated. 

(iii) The achievement of the required speed of 
output is dependent upon decisions on quality and 
quantity. Insistence on too high a quality, excessive 
inspection and checking, and quantitatively ill- 
balanced orders will all reduce rate of output. The 
need for excessive speed invariably begets some of 
the most wasteful methods of procedure, which in 
the end defeat their object. Among them is the 
‘cost plus ’’ type of contract which, though simple 
to place, not only offers no incentive to economy, but 
in the form of “‘ cost plus a percentage ’’ provides an 
inducement to extravagance and delay—in fact, 
puts a premium on inefficiency. Further, demand for 
speed is met by heavy overtime which is not only 
costly, but, as has been shown on many occasions, 
after a short period of application causes a high 
sickness rate and other losses of effort symptomatic 
of industrial fatigue, and will finally result in an 
actual decrease in output. These lessons seemingly 
have to be relearnt in every period of national crisis. 

(iv) In an emergency the immediate demand is 
for supplies at whatever the cost for without the 
supplies victory is imperilled, or at best delayed, and 
far heavier expenditure is unavoidable.. The force 
of this argument cannot be denied, and any attempts 
to cut down expenditure which result in prolonging 
the war at a cost of several millions a day are gross 
extravagance. The Sub-Committee, however, are 
satisfied that they cannot discharge their duty of 
examining expenditure without at the same time 
inquiring into questions of efficiency, for the most 
efficient use of men and machines must result not 
only in more rapid output, but also in the greatest 
economy. 

The practical solution of these intricate problems, 
the day to day handling of administrative detail, 
and the conduct of negotiations between the Depart- 
ments and industry is not made easier by the loose 
way in which many terms appear to be used by both 
sides. It has been quite apparent, for instance, that 
the departmental officers who have propounded some 
of the more complicated types of contract have some- 
times used terms which are misleading or conceptions 
which the business man has failed to understand, 
and in other cases.they do not appear themselves 
to have understood the full implications of their 
proposals. To contractors who are anxious to 
co-operate with Departments to the full, this vague- 
ness is a source of worry and irritation, while to others 
it provides loopholes for evasion, and in all cases 
causes an avoidable waste of time and money in 
complicated and unnecessary negotiations. The Sub- 
Committee have therefore attempted to determine 
the meanings which evidence and experience have 
shown to be most generally attached to some of the 
terms in common use. The Sub-Committee consider 
that the notes (which form Part II of this report) 
might provide a useful basis for discussion between 
those directly concerned, and they recommend that 
an agreed list of definitions should be adopted and 
published with the least possible delay. 


Tyres or CONTRACT 


It is generally agreed that contracts of the fixed 
price type surpass all others in securing efficiency and 
economy, and when competition is fully effective the 
analysis of the elements making up the price largely 
becomes the preoccupation of the contractor rather 
than that of the Department. When the checks 
imposed by competition cannot be relied on, some 
checks on the estimatéd costs become necessary, and 
the question arises : What is a reasonable profit? A 
firm basis for a fixed price contract presupposes 
effective competition, a satisfactory check on the 
estimated costs, or a combination of both these 
conditions. In engineering firms cost estimation by 
the contractors has been a regular part of the com- 
petitive system. On it they base their tenders. In 
certain cases, e.g., some Admiralty work, where the 
specialised nature of the work makes effective com- 
petition doubtful, the Department has, in the light 
of its previous experience and knowledge, instituted 
its own cost estimations as a check upon the tender 
prices. 

The basis of the fixed price contract is less easily 
obtained in war, or at least in the early stages of war. 
The production of new types, the increased demand, 
and the need for urgency all militate against both 
effective competition and cost estimation, and _ all 
are commonplace factors in war economy. The 
main characteristic, and indeed the merit, of the 
fixed price contract is that it is inelastic. When con- 
ditions are unstable, however, and costs may be 
rising, contractors may be expected to make full 





allowance for this in their tender price, and the 
insertion of a variation clause may be justified as 
avoiding the increase of the contract price against 
contingencies which may not occur. Such clauses 
do not disturb the principle of the fixed price contract, 
provided the contractor is protected only against 
changes in costs clearly beyond his control. 

The usefulness of the running contract? in war 
has been questioned, particularly by the War Office, 
on the grounds that it makes changes of specification 
difficult and that it does not secure the reduction in 
prices which should be obtainable on vastly increased 
orders. None the less, the running contract has the 
convenience that it avoids the necessity for accurate 
forecasts of future needs, and it is still used, for 
instance, by the Ministry of Supply for such stores 
as tyres and twist drills. 

War conditions naturally encourage the use of 
more elastic forms of contract which provide for the 
adjustment of the final price after the actual costs of 
production are known. In other words, though his 
profit may not be so great, the contractor is safe- 
guarded against loss, whereas under the fixed price 
contract he, not the State, bears such losses or enjoys 
such profits as may occur, and these provide a stimulus 
to increased efficiency of production in future. 

The types of contract falling into this deferred or 
adjusted price group vary in the degree of elasticity 
introduced, and they may be placed in the following 
descending order :— 

(i) Cost plus a percentage. 

(ii) Cost plus a fixed profit (or a management 

fee). 
(iii) Maximum price. 
(iv) Target cost (with a limit on payment of 
excess over the target). 

In the last of these the degree of elasticity is reduced 
to the point where part of the incentive to cheap pro- 
duction which characterises the fixed price contract 
is offered to the contractor. That is to say, any saving 
made by reducing costs below the target is shared in 
an agreed proportion between the State and the con- 
tractor, while the latter within reasonable limits 
remains safeguarded from loss. In the other three 
types there is no incentive to efficient, and therefore 
cheap, production, and in the first there is even an 
incentive to waste, because higher costs bring greater 
profit. But where profit is a fixed sum per article. 
there is a direct incentive to increased output and 
in the case of an efficient firm this should result in 
more economical production. 

There is no doubt that Departments have had 
strong reasons for adopting these more elastic, but 
less efficient, forms of contract. Their efforts to revert, 
as opportunity offered, to fixed prices, or at least to 
the less elastic forms of contract, have varied greatly, 
and there is no reason to suppose that the forms at 
present being used correctly reflect the difficulty 
which each Department would experience in return. 
ing to more efficient methods. 

Thus contracts providing for price adjustment 
have become common, but cost plus contracts 
(whether plus a percentage or plus a fixed fee) have 
no other merit than simplicity. They provide in 
themselves no incentive to efficiency, economy, or 
speed (though admittedly all three may be achieved 
by a reliable contractor in spite of the absence of a 
direct economic stimulus). They are decried by 
Departments and responsible contractors alike in all 
spheres of production, and that extravagance may 
result is not denied. Yet, as soon as urgency becomes 
the dominant note or rapidly increased output is 
required of a class of work for dealing with which in 
large quantities the Department is perhaps _ill- 
equipped both in staff and experience, the cost plus 
method is reintroduced. 

While strongly criticising the use of this method, 
except in a particular set of circumstances, the Sub- 
Committee recognise that simplicity is a characteristic 
of great importance. They are concerned not only 
with the amount of the contractor’s bill, but equally 
with those unassessable ‘“‘ overheads ’’—the attri- 
butable costs of the nation’s ‘ managerial staff.” 
Though the heavy cost of the central government is 
frequently attacked, it is far less frequently realised 
that much of this is directly imposed by the action 
of some of its critics. No economy accrues from 
imposing coraplicated checks on extravagance which 
cost more than the money they save, and there are 
other factors to be considered. Where an order is 
placed with a contractor who has a high regard for 
efficiency and his own prestige, costs will be kept low. 
The good established firms will not, in their own 
interests, allow extravagant practices to develop in 
their organisation. Though wasteful methods may not 
affect its share of war trade, the firm which allows 
them to become ingrained will be handicapped when 
trading again becomes normal. But, even so, the 
Sub-Committee are doubtful whether these con- 


+A contract providing for the supply of a commodity over a 
specified period (usually a long period) within which the buyer 
may from time to time order quantities of the commodity on 
the terms laid down in the contract. The contract contains a 
specification of the commodity, but does not state the quantity 
to be supplied at any particular time. 

t This form of contract is sometimes called ‘‘ Time and 
Materials,” or—inaccurately—“‘ Time and Line.” It is one in 
which the contractor is naid the ascertained costs of production 
together with an agreed profit, without any attempt to arrive 
at a fixed price before production, or to limit payments by 
reference to a target or & maximum price. 
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siderations can in any sense replace the direct 
economic pressure which is the foundation of normal 
business relations. 

The fixing of a maximum price is an attempt to 
limit the extravagance that may arise from the simple 
cost plus arrangement. This introduces the need 
for some estimation of, and agreement on, what the 
final cost is likely to be, but unless it is combined 
with a target cost,§ it does not offer the contractor 
any direct inducement to reduce costs below the 
agreed maximum. In contrast with the target 
system proper, the maximum price, in fact, provides 
a target at which the contractor may aim, whereas 
the so-called target cost provides a figure below which 
the contractor is encouraged to work. Nevertheless, 
the maximum price contract is an improvement on 
the unrestricted cost plus. The Sub-Committee have 
had an example of a maximum price contract for 
shell bodies which is being operated in a factory con- 
fined to that product, and production at a satis- 
factorily low figure has been achieved, but in this 
case, since the capital for the installation of the plant 
was provided by the Government, the work is in 
effect carried out on the basis of an agreed remunera- 
tion which has a greater affinity with a fee than with 
a profit. 

The target cost and the so-called target measure- 
ment contracts both require the determination of 
actual costs incurred (post costing) before final pay- 
ment can be made. But the true target cost con- 
tract, like the maximum price contract, also requires 
an estimation of probable cost before work is begun 
or at worst while it is still in its early stages. The 
target should be a closer figure than, and should 
therefore be below, the figure of maximum price less 
profit ; but to be effective it must be so fixed as 
to give the contractor a reasonable chance of earning 
a bonus. In the one case, costs incurred above the 
maximum are not paid and are a loss to the con- 
tractor ; whereas, in the other case, costs above the 
target may be met, but to a limited and specified 
degree, since unless some check is put upon the pay- 
ment of excess costs the main object of this compli- 
cated arrangement is lost. 

The target principle is most reasonably applicable 
to novel products in their early stages before a fair 
fixed price can be set for straight-run production, 
and it has been so applied by the Air Ministry to the 
“educational ” or early batches of aircraft. 

The general weakness in all the costed forms of 
contract lies in the reduction of the incentive to 
produce at lowest cost, since the contractor is always 
given some degree of protection against rising costs. 
In certain cases not only is this protection absolute, 
but it is also accompanied by profits which increase 
in proportion to costs. Where profits do not vary in 
proportion to costs, this objection has less force, 
but there is: always some protection to the manu- 
facturer in a costed contract. The object of a target 
cost is to improve on the maximum price principle 
by supplying an incentive to economy. This is only 
achieved when the target is recognised as an approxi- 
mate maximum, and when profits are not reckoned 
as a constant percentage of costs. The incentive is 
further increased if the practice is followed of graduat- 
ing the contractor’s share so that the proportion 
increases in relation to an increase of saving. But 
since at best only a fraction of any saving passes to 
the contractor—and if the sum fixed is keen, the 
possible increased return may be relatively quite 
small and unattractive in comparison with the 
increased effort needed to earn it—this type of con- 
tract is far less effective than that embodying a fixed 
price where the contractor reaps the benefit of all 
savings he may achieve ; and this is one of the reasons 
why some contractors have stated in round terms 
that they only accept target contracts unwillingly 
and as a temporary expedient. No doubt the target 
contract has found favour with Departments because 
in recent years they seem to have concentrated almost 
entirely on'reducing the contractor’s profit rather than 
upon obtaining a cheap price. It has the defects 
that the negotiating of an equitable target is not easy, 
and its translation into payments is complicated. 
Its real uses are quite limited. It cannot be applied 
to the initial stages of new work where there is no 
knowledge on which to base costs, nor should it be 
applied where a fixed price is possible, so that its 
only sphere would seem to be that indeterminate 
stage during which a more exact knowledge is being 
built up. For this purpose it is being used in com- 
bination with a maximum price by the Ministry of 
Supply, but it must be regarded as a transitory 
expedient. 

The effort to maintain or restore some incentive to 
cheap production, which is the object of such modi- 
fications in adjusted price contracts, has been dis- 
paraged on the-ground that output is more important 
than price and that attempts to effect paltry economies 
may seriously disturb the productive organisation. 
The answer to this lies in the relation between costs 
and efficiency, which experience shows to be so close 
that maximum output is unlikely to be attained 





§In this form of contract a standard or basic figure is agreed 
before production (or at an early stage in production), and the 
contract provides that if the costs ascertained by post costing 
are below this target figure, the contractor is paid, in addition 
to the ascertained costs and the agreed profit, a share of the 
difference between ascertained cost and the target figure (i.e., 
saving), so long as this saving is due to the contractor's 


under conditions in which costs are to any con- 
siderable extent above the minimum, Unwillingness 
to press for a return to fixed prices seems to be asso- 
ciated with the misapprehension that maximum 
output and economy are distinct, and frequently 
incompatible, aims. Maximum output is essential, 
but, if it is to be achieved, the expenditure of national 
resources—whether in man-power, in materials, or 
in capital equipment—must be at a minimum for 
each unit of output, and one indispensable method of 
bringing this about is to pay the closest attention to 
sound methods of contract procedure. 


Tue ContTrot or Costs 


(a) The Cost Elements in a Price.—The prime 
necessity in a war economy is for the maximum and 
most efficient use of man-power and materials. It 
is a fundamental mistake to suppose that a form of 
output may be comparatively expensive in terms of 
money and yet cheap in terms of these real resources. 
Any contract price will contain four elements :— 
(i) Cost of the materials, (ii) cost of labour, (iii) over- 
head costs, and (iv) profit. To the main contractors’ 
costs in many cases will be added (v) payments to 
sub-contractors. The control of costs is therefore 
the simplest method by which to attain the maxi- 
mum efficiency. The control of profits, though equally 
necessary, is relatively less important. 

In normal trading conditions the standard type of 
contract is some variant of the fixed price or lump sum 
contract based upon more or less competitive tenders. 
Fully competitive tender is seldom invited for Govern- 
ment work, since Departments, prefer to limit com 
petition to a list of approved firms of known capa- 
bilities and financial standing, which have had experi- 
ence of departmental work. It was usually considered 
that provided at least three firms were invited to 
tender, a sufficient competitive check on prices 
would be obtained—though amicable arrangements 
between tendering firms have not been unknown. 
In those cases where it is obvious that the competitive 
element cannot be brought into play, at least to its 
full extent (e.g., where the Government is using the 
whole field of supply), some other incentive to economy 
or check on prices must be found. 

When competition is fully effective, the use of 
direct methods of checking costs is restricted to the 
gaining of knowledge which can be applied in future 
bargaining and as the basis of cost estimation. . Fully 
effective competition connotes the existence of more 
idle capacity distributed among several firms than 
is necessary for the work proposed, together with an 
equal eagerness on the part of all the firms to accept 
orders in addition to those in hand. These con- 
ditions are seldom fulfilled in war, and, even if they 
appear to be, there are other circumstances in the 
waging of total war which refute the view that 
unfettered competition is always the best course. 
The view that a contract based upon some form of 
competition is beyond criticism can no longer be 
accepted without qualification. Efforts to restore 
fixed price contracts must therefore rely on other 
checks which will make use of detailed knowledge of 
what various processes should cost. 

The only alternative to competition as the basis 
of a fair fixed price contract is the estimation of the 
costs to be incurred, either by means of technical 
costing or by the application of the results of post 
costing past contracts—or by a combination of these 
methods. This system has been used with success 
in peacetime where competition was ineffective, e.g., 
by the Admiralty, and it has been shown that tech- 
nical costing can be brought to a high level of accuracy, 
both in connection with Admiralty work and at Royal 
Ordnance Factories. The Air Ministry has also been 
able to place fixed price contracts on that basis. 
None the less, it must be admitted that the use of 
estimates in wartime gives rise to difficulties in some 
cases :— 

(i) New types of production are more common 
in war, and accurate estimates cannot be made 
until straight-run production is reached. 

(ii) Technical costing is largely based upon an 
extremely detailed survey of material and labour 
to be used in each stage of production. This can 
only be accomplished by technical experts, as 
distinct from accountants, and these experts might 
otherwise be taking a direct part in production. 
This objection may have weight where the need for 
estimates would be frequent, ¢.g., ship repairs, but 
it is less forcible where some form of mass production 
is concerned. 

(iii) Technical costing may create some delay in 
the beginning of work. Here, again, the objection 
is only a serious one where estimates would be 
necessary at frequent intervals, or where the urgency 
is extreme. 


Apart from the practical difficulty of dealing with 
large numbers of contracts, post costing cannot be 
regarded as ensuring economy in the actual contracts 
to which it is applied, though it may be necessary 
even in fixed price contracts in order to provide data 
on which to base future prices. It might lead to the 
disallowing of costs of a kind not contemplated, 
€.g., commission to an agent; but in practice it has 
not been used to disallow costs legitimate in kind, 





investigator can do is to bring abnormally high costs 
to notice and, unless the firm changes its methods or 
something is done by the Department to improve the 
firm’s efficiency, there is no reason to expect a reduc- 
-tion in future costs. One firm was reported on by 
cost investigators in four successive years as showing 
abnormally high costs, due to uneconomical plant, 
and, in consequence, an unduly high proportion of 
male labour ; but nothing appears to have been done 
to remedy these defects. Another witness who visited 
the same firm about a year ago indicated that their 
weekly output was no more than what could be 
turned out by less expensive labour under better 
conditions in one day. It is not clear whether these 
possibilities had ever been brought to the firm’s notice. 

The information gathered by post costing reaches 
Departments in present circumstances too late to be 
used to the best advantage either in keeping a constant 
watch on costs or in fixing prices for immediately 
succeeding contracts. Moreover, the figures so 
obtained do not serve to show changes in labour costs 
through increased overtime. Many large firms make 
for their own use, at regular intervals, current surveys 
of costs. If the results of such surveys were rendered 
to the Department as they are made and more firms 
were required to put such surveys into operation, a 
far closer check would be possible and the effects of 
alterations of working hours upon labour costs would 
at once become apparent. The Sub-Committee recom- 
mend that this matter should be taken up at once, 
and that Intelligence and Statistics branches should 
be charged with a continuous review of these figures. 

It cannot be too much stressed that the investiga- 
tion of costs is not directly and solely aimed at saving 
the taxpayer’s pocket, for such a course may lead to 
false economies which in the end are apt to increase 
expenditure. It must primarily be directed to secur- 
ing the maximum efficiency in production, which in 
its turn connotes maximum economy. 

(To be continued) 








Technical Reports 


Emergency Pipe Repairs. Wartime Building Bulletin 
No. 12. D.S.IL.R. London: H.M. Stationery Office. 
Price 6d. net.—This bulletin points out that the standard 
peacetime method of jointing gas and water mains, which 
uses lead in one form or another, is a skilled and tedious 
operation. The shortage of skilled pipe jointers, and the 
time taken by the operation, may cause serious delays in 
restoring services which have been interrupted by enemy 
action. It is important as a defence measure, possibly a 
primary one, to be able to use any alternative methods of 
pipe jointing that are available and take less time. The 
bulletin has been prepared to make available in a handy 
form details of such methods. In the mechanical methods 
which form an important group, almost all of them use 
rubber rings, which are compressed to form the seal. The 
joints can be made quickly and are flexible, which is an 
important factor, since some settlement of newly filled 
ground may always be expected. These mechanical 
methods are simple and it is claimed that operatives can 
learn the technique of making even the most complex 
joints in a day or two at most. These joints can often be 
made when conditions are unfavourable. In the case of 
plastic fillings, which employ rust cements and Portland 
cement, and also mixtures of cement and bitumen and 
rubber latex, the time occupied is small and no heat is 
required. These methods can be applied to a pipe which 
is not dry and cannot be dried, which is important. The 
main drawback to the technique of plastic fillings is that 
a little time is needed for the joint to harden, and that 
during this period it must be protected. On the other 
hand, the work can quite well be done by bricklayers 
and plasterers, when trained pipe jointers are lacking. 
The poured fillings, using bitumen or sulphur and sand, 
have certain disadvantages for emergency repairs, which 
often may make them unsuitable. They have to be melted 
and poured into the joint cavity, which must be dry. 
But once the joint is run and has cooled, it comes to full 
strength and the service can be restored forthwith. For 
that reason alone, it is stated, poured fillings merit atten- 
tion in emergency repair technique. In the bulletin a 
full description of all the proprietary methods of jointing 
is given, and the time taken to carry out typical repairs 
is indicated. 


Hot Tinning. By C. E. Homer, B.Sc., Ph.D. The 
Tin Research Institute. Publication No. 102:—This book 
gives a comprehensive account of the different processes 
used, with some explanations of the various factors which 
influence the quality of the coatings produced. In the 
introductory paragraphs the applicability and the limita- 
tions of the process are discussed. Hot dipping is suitable 
for mild and carbon steels, copper and many copper alloys, 
and for cast iron and certain alloy steels when properly 
prepared. An attractive feature of the process is that 
only a few seconds’ immersion in molten tin are required 
to produce a brilliant coating that requires nothing more 
than washing or wiping to finish it. Tin coatings are 
applied for a variety of reasons. For example, their 
resistance to corrosion combined with the attractive colour 
and brightness and freedom from toxicity suits them for 
domestic hardware; again, ease of soldermg has made 
them essential in such industries as electrical instrument 
and motor car radiator manufacture. The preliminary 
processes are fully described. For degreasing, the three 
principal agents used are organic solvents, alkaline solu- 
tions, and heat. For pickling, the two acids most used 
are cold hydrochloric and hot sulphuric, the latter very 
often being used with an inhibitor ; nitric acid is effective 
with some difficult steels. Methods of tinning are then 
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too great. The evidence indicates that all the cost 
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GOVERNMENT CONTRACTS 


THE fourth report of the Select Committee on 
National Expenditure was made public a few 
days ago. Many excerpts from certain parts of 
it are reprinted elsewhere in this issue with the 
Conclusions at which the Committee has arrived, 
and its Recommendations. A section of the report 
is devoted entirely to the definition of Contract 
Terms in General Use, and is of such common in- 
terest that we purpose to reprint it at an early date. 
The list has been compiled in an effort to remove 
the looseness with which many terms “ appear 
to be used by both sides.’”” The Sub-Committee 
has attempted “to determine the meanings which 
evidence and experience have shown to be most 
generally attached to some of the terms in common 
use” and recommends “that an agreed list of 
definitions should be adopted (after discussion), 
and published with the least possible delay.” 
If there is to be a discussion, delay is inevitable. 
Anyone who has served on a committee entrusted 
with the task of formulating definitions knows 
what an interminable task that seems. As it really 
matters very little, in a case of this kind, what 
the exact terms of the definitions are so long as 
they always mean the same things, agreement 
would be reached far sooner if the Government 





said, out and out, that the Sub-Committee defini- 
tions, and only those definitions, would be accepted. 
If that were done, ambiguity might be removed 
at the stroke of a pen. 

It is inevitable that a number of reports all 
concerned with a single subject should cover much 
the same ground. That is particularly true of 
the work of the Co-ordinating Sub-Committee 
which is responsible for the present report. 
Duplication is particularly striking in this instance 
because it is only a few weeks—see THE ENGINEER, 
January 24th—since the report of Sir Herbert 
Williams’ Sub-Committee was issued. In it 
stress was laid upon the necessity in time of war 
to reduce the hours spent on unnecessary refine- 
ments and to cut out over-meticulous inspection. 
Indeed, that has been the burden of several 
reports. It may be recalled that long before the 
war, Mr. David Bremner, in a Memorandum 
reprinted for the first time in our issue of January 
10th last, laid down the same principle. American 
engineers have also insisted upon it. We may, 
also, mention our own views, several times 
expressed. They are reflected accurately in the 
following sentence in the report before us :—‘‘ The 
quality required for each type of work or product 
needs most careful assessment in relation to its 
use and expected length of life.’ The italics are 
ours. At the cost of repeating ourselves, we say 
that unless the expectation of life be taken into 
account the best-laid schemes for reducing expendi- 
ture on unnecessary refinements will not attain 
full success ; something that still might be saved 
in workmanship and material will have been missed. 
It may be presumed that under the pressure of its 
Committees and much personal opinion some- 
thing has already been done by the Government 
to reduce expenditure on unnecessary work. But 
much, no doubt, still remains to be done, unless, 
indeed, all has been accomplished during the 
inevitable lag between the sittings of committees 
and the publication of their reports. Yet, be it 
noted, the present Co-ordinating Sub-Committee 
remarks that ‘‘the only method by which this 
type of waste can be controlled is for the consumer 
Departments to subject their standard to a 
systematic and regular overhaul. It is by no 
means clear that there are sufficient qualified officers 
charged with this important duty.” Continuing 
it says: “ The achievement of the required speed 
of output is dependent upon decisions on quality 
and quantity. Insistence on too high a quality, 
excessive inspection and checking, and quantita- 
tively ill-balanced orders, will all reduce rate of 
output.” From that observation the Sub-Com- 
mittee passes easily to an attack on the “ cost- 
plus ” type of contract which offers no incentive 
to economy, but, “in fact, puts a premium on 
inefficiency.” Cost-plus is our old friend “ time 
and line’ under a new name. There are many 
cases, particularly in civil engineering work, where 
no alternative is possible or where the alternative 
would be even more costly because the contractor 
would have to cover himself against unknown 
risks. But in the case of manufactures purchased 
by the Government little can be said in its favour 
—except the ease with which it can be applied. 
Its principal defect is that it does nothing what- 
ever to encourage efficiency. Indeed, quite the 
reverse, for the more costly the product the 
greater may be the return to the producer. That 
is always the case with “ percentage” time and 
line. When the maker adds 10 or 15 per cent. 
to the ascertained cost of an article the more 
he has spent on labour and material the more he 
benefits. On the other hand, a fixed price, par- 
ticularly if it is on the low side, encourages 
efficiency for obvious reasons. ‘ But where 
profit is a fixed sum per article, there is a direct 
incentive to increased output, and in the case of 
an efficient firm this should result in more econo- 
mical production.” Hence the Sub-Committee 
recommends that “cost-plus contracts should 
not be made for any work or product which is 
not novel in character,” and that ‘“‘ every effort 
should be made to place contracts on a fixed 
price basis.” 

Throughout this report there are many refer- 
ences to inducement. Not many months after 


the war began the Government, in its desire to 
satisfy those who clamoured for the prevention 





of war profiteering, removed the normal incentive 
which spurs manufacturers towards higher 
efficiency. It curtailed the profit motive, but 
put nothing in its place. That that was a mistaken 
policy is now pretty generally admitted. At 
the same time, the need for increased output was 
so imperative that close examination of costs 
was a secondary consideration. Finally, the 
Government put the taxes and duties at a very 
exalted level, restricted purchases of unessential 
commodities, cut off entirely the supply of many 
materials, and launched a savings campaign. 
By these devices probably a good deal more than 
half the total purchasing power of the country 
has entered its hands. It is thus in a position 
to spend ten million pounds a day on the war 
alone. Next year it will demand yet more, and 
soon the Government will become almost the 
sole purchaser in the country. In such circum- 
stances close attention to economy cannot flourish, 
and it is the merit of these reports by a Select 
Committee on National Expenditure that they 
do attempt to analyse that expenditure and to 
propound ways by which it may be reduced. 
The present report is as wise as its predecessors. 
It, and they, will be of glowing interest some 
years hence after the war, when the demand for 
State industries is likely to be multiplied. Whether 
or not their lesson will be learned remains a secret 
that only the future will reveal. 


Equality of Opportunity 


AmoneGst the many items in the programme of 
social reform, one commonly found is Equal 
Opportunity. It is never defined, but is often to 
be seen cheek by jowl with Educational Reform. 
This conjunction suggests that equal education 
and equal opportunity are, if not one and the same 
thing, closely related, like two heavenly bodies 
revolving about their common centre of gravity. 
When reforms are afoot, catchwords flourish. 
People bandy them about as if they were axioms 
or nail them into the platforms of political parties. 
The practice is dangerous in itself and obnoxious 
to all who cherish clarity of thought. Those who 
are clamouring for “equal opportunity for all” 
should state exactly what they mean. Until that 
has been done, it must remain impossible to say 
how far they are chasing a will 0’ the wisp or how 
far they have in mind something that is within the 
bounds of practicability ; or, being within such 
bounds, is desirable. For ‘‘ equal opportunity,” 
like many other social reforms, may be effected in 
two opposite ways, by levelling up or by levelling 
down. If any scheme put forward promises a 
larger output of great leaders it should be wel- 
comed ; if, on the other hand, it is likely to result 
in a larger mass of mediocrity, then it ought to be 
opposed. 

It is usually assumed by the apostles of equal 
opportunity that certain people are at the top of 
the ladder because they have had opportunities 
denied to others. Up to a point that is quite true, 
but it will not bear pushing too far. In Victorian 
days it used to be said that the able man made his 
own opportunities. There are endless examples 
in our field, engineering, in support of that conten- 
tion ; in fact, looking back on the early history of 
engineering up to fifty years ago, and even 
over that threshold, it may be said that it was 
founded by men who started with social and 
educational disadvantages, and made good by 
their personal character. No escalator carried 
them to the top ; they had to climb the long ladder, 
rung by rung. But, we shall be told, things have 
changed mightily since those days. Then, when 
there was abundance of ignorance, the pioneer had 
his chance. Now, when there is an abundance of 
learning, only those who are learned have a chance. 
Is it not possible that that means no more than a 
change of scale ? In the Kingdom of the Blind the 
one-eyed man is King; in the Kingdom of the 
Seeing, only those will be qualified for kingship 
who can see further than their fellows. In other 
words, equal opportunity will leave us just where 
we were; the man of character and daring will 
come to the top. That is as it should be, and no one 
will quarrel with “‘ equal opportunity ” that goes 
no further than that. It satisfies the desideratum 
that a levelling up should result from the equalisa- 
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tion of opportunity. No, the danger lies else- 
where. It lies in the tendency to overrate the value 
of education. Millions of people believe quite 
honestly that if they had had the same education 
as some notably successful man, they could have 
done just as wellas he. If that belief gains currency 
then we shall certainly find mediocre men holding 
positions which otherwise would only have been 
attained by exceptional men. Levelling down will 
occur instead of levelling up. We are by no means 
sure that that has not been going on already for a 
good many years. ‘The datum line of the intellig- 
ence of civilised countries has been raised by educa- 
tion. ‘The mass of mediocrity has increased enorm- 
ously ; but are there as many peaks as there used 
to be? Weare, in a sense, equalising opportunities 
at the same time that we are removing the oppor- 
tunities themselves. The railways give us an 
example. When there were hundreds of them, 
each had its own locomotive superintendent ; 
gradually they became amalgamated into smaller 
and smaller groups until now there are only four 
in Great Britain, and only four C.M.E.s. It is all 
very well to give everyone in the railway employ- 
ment an equal opportunity to become a C.M.E., 
but as only four can hold that coveted post, the 
equality of opportunity is of relatively little value. 

In as far as engineering is concerned, we are 
disposed to think that equality of opportunity, as 
far as it is practicable, has been very nearly 
attained already. Class and social distinctions do 
not now and never have prevailed in it. The 
highest positions in it are open to every man of 
merit. No one asks what old school tie an engineer 
wears, and if there are a few appointments which 
are only open to university men, there are thou- 
sands that are open to men with the kind of 
education that may now be secured at little cost 
in a hundred cities. In other words, as a whole, 
there is little favouritism. Relationship does count, 
of course, but business has a way of sorting out the 
sheep from the goats, and the son or nephew who 
fails to make good is not endured for long. It may 
be that there is some inequality in giving the son 
of the chairman a seat in the office or the son of a 
workman a place at the bench or machine, but, 
after all, some selection has to be made, and it is 
natural, and we suggest right, that the first 
chance should be given to one’s own kith and kin 
or one’s own friends. A board of directors can 
hardly be expected to say to all its workpeople, 
“There is a vacancy in the office ; you have all 
an equal opportunity to fill it. How am I to know 
whom to appoint ?”’ The hard fact is that equality 
of opportunity will always be subject to fitness for 
the job, and it is a mistake to suppose that educa- 
tion alone will satisfy that requirement. A hundred 
and one other things which it is impossible to 
equalise have their effect. A Brazilian admiral was 
once asked by an eminent engineer how he selected 
his staff. He replied ‘“‘I choose a man by three 
qualifications. First—good spirit (willingness, 
enthusiasm, and conduct) ; second—good health ; 
and third—intelligence.” The fact that every 
soldier has a baton in his knapsack does not mean 
that he is qualified to use it. We are all apt to 
think that we could do some other man’s job better 
than he does it, and it is not till we try that we 
find that, after all, there was more in it than we 
expected. 








Letters to the Editor 


(We do not hold ourselves responsible for the opinions of our 
correspondents) 


TOWN’S GAS FUEL FOR PETROL ENGINES 


’ 


Srir,—‘‘ Inquirer’? makes the statement that my 
letter still avoids the issue. May I say I should have 
thought that my letter would have cleared up the 
points at issue, and feel sure it has to anyone with a 
knowledge of gas engines ? 

(1) ‘‘ Inquirer ’’ has also chosen to ignore the very 
important point that I made in my letter regarding 
the calorific value of town’s gas in the years 1905 and 
1940, namely, 590 B.Th.U. per cubic foot, against 
present-day calorific value of 450 B.Th.U. 

(2) The statement that theoretical mixtures have 
no useful bearing is too ridiculous to continue any 
further discussion, but perhaps ‘‘ Inquirer ’’ would 


8-6 to 1 should still apply to present lower calorific 
value of town’s gas, if the same should apply to pro- 
ducer gas engines, because if so the output of the 
engine would be reduced to 12 per went. of the town’s 
gas output. 

(3) My final paragraph does not contradict the 
wording of my earlier letter. What “‘ Inquirer ” does 
not seem to understand is that the full rated load of an 
engine can be fixed and is not the maximum output 
that can be obtained from the engine. 

The maximum output of an internal combustion 
engine can only be obtained by sacrificing con- 
sumption, and as an engine builder sells his engine 
because its running costs are lower than some other 
form of power, therefore economy of fuel is of more 
importance than output per litre of cylinder capacity. 

The people who manufacture gas engines have 
already carried out many tests, as suggested in the 
last paragraph, and it would be futile to carry out 
any for the purpose suggested by “‘ Inquirer,” as the 
answer is well known. J. Jones, A.M.I.M.E., 

Chief Engineer. 

The National Gas and Oil Engine 

Company, Ltd., Ashton-under-Lyne, 
February 4th. 


Str,—“ Third Party ” only raises a new side issue 
which does not help. I fully comprehend the differ- 
ence between adjustment for maximum power and 
maximum economy, and I take “ full load ’” to mean 
the maximum power output of which the engine is 
capable continuously, with the stress on the last word. 

Under such conditions I say once again that with 
gas having a value of 500 B.Th.U approximately the 
mixture ratio should not be greatly different whether 
the fuel is burnt in a normal gas engine or a normal 
petrol motor, certainly not by 100 per cent., and as 
no expert, so far, will confirm or deny this claim, 
there the matter must rest. INQUIRER. 

Southsea, February 9th. 

[This correspondence must now cease.—Eb. THE E.] 


PROPAGANDA BY BOASTING 


Smr,—I have read and noted with interest Mr. 
French’s authoritative remarks on the prismatic 
field glass. I do not think this information appeared 
in the obituaries of either Barr or Stroud. There are, 
however, few better examples of the international 
character of science and invention than the develop- 
ment of scientific instruments. In the study of the 
history of discovery and invention there is no place 
for national jealousy and prejudice, and [I find little 
evidence of these things in the histories I have on 
my shelves. 

Mr. French himself is, I think, wrong in looking 
upon the Germans as pioneers of propaganda. They 
certainly are masters of the art in a way, but as their 
propaganda is largely based on lies or half-truths, 
its success cannot be lasting. Napoleon knew how 
to use propaganda and on one occasion made his 
archivist write a pamphlet, the reading of which 
turned the French into Anglophobes and led towns 
and villages to subscribe for frigates and gunboats, 
like we subscribe for “‘ Spitfires ” and ‘‘ Hurricanes.” 

Incidentally Mr. French may like to know that it 
was a famous Glasgow professor who first suggested 
airborne leaflets. The professor was none other than 
John Anderson, the virtual founder of what is now 
the Royal Technical College, Glasgow. In 1791 he 
went to Paris and offered the French “ a cannon, the 
recoil of which was stopped by the condensation of 
common air within the body of the carriage.’’ This 
was fairly novel, but he “also suggested that to 
frustrate the seizure of revolutionay journals at the 
German frontier, small paper balloons, varnished with 
boiled oil, should be sent up when the wind was 
favourable, freighted with manifestos which would 
fall and circulate among the Germans. This idea is 
said to have been acted upon.” 


February 5th. Epcar C. Smira. 


ENGINEERS AND THE FUTURE 


Sir,—After reading several leading articles in THE 
ENGINEER on subjects of general politics, as dis- 
tinguished from technical matters, I have been 
impressed by what may be called the “ engineers’ ”’ 
outlook, which has permeated all of them. Further 
thought on these lines leads to the conclusion that it 
would be in the best interests of this country if some 
of our best engineering brains were set the task of 
planning for reconstruction and policies after the war 
is successfully concluded. 

The ‘‘engineers’’’ outlook differs greatly from 
other viewpoints, mainly as a result of the necessary 
training required by engineers of all types. An 


of his work. He would scorn to start on any scheme 
without clearly visualising the completion. A brain 
trained to do this and which can originate, design in 
outline and every detail and eventually bring into 
being any engineering work, be it ,a locomotive, 
machine, bridge or structure, has the proper outlook 
for successfully planning our future economy. 

When one considers the attitude of mind resulting 
from the habit of other vocations it is easy to see that 
none is likely to have the qualifications of vision of an 
engineer. For example, an accountant, as is painfully 
obvious in these days, has no outlook at all except to 
reduce everything to statistics and accounts. The 
medical profession in all branches, having always to 
deal with our bodily structure, only acquires the view 
of a repairer of an existing, if complicated, mech- 
anism, without any creative outlook. Artists, actors 
and others in similar vocations are notoriously unprac- 
tical in their ways and views of other matters, while 
the business man is entirely bounded by the monetary 
view of every proposition. The clergy seem mainly 
to direct their thoughts to the future instead of the 
present life, while the university and teaching pro- 
fessions are concerned only with the acquirement of 
the knowledge of the past. The outlook of the Govern- 
ment official is such that no good whatever can be 
said of it. 

Therefore I submit that none is so well qualified 
as the engineer for such a task as planning a future 
which will bestow on us, as well as the whole world, 
the greatest possible benefit. It is essential that a 
recurrence of the hideous errors into which we have 
been guided by ignorant politicians should be 
prevented. 

I trust that your articles will lead to the use of the 
best engineers being called on to serve in the way 
indicated in order to lay out a path which will lead to 
progress and happiness for the greatest number, 
combined with that individual freedom that we are all 
resolved shall continue in the world. 

S. G. NEwsTEapD. 

London, February 5th. 


LOCATING PLUGS 


Smr,—Mr. Harwood may rest assured that Mr. 
Whitehead is not labouring under any misconception 
in his remarks on ball-ended plugs. 

This formation was shown to me about seventeen 
years ago by Mr. Lindsay, with whom I was then 
working, and since that time I have used it and seen 
it used so many times as to regard it as the standard 
design for plugs requiring frequent imsertion into 
holes. H. W. HousecHe. 

Birmingham, February 5th. 
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SHORT NOTICES 


Physical Science in Art and Industry. By E. G. 
Richardson, B.A., Ph.D., D.Se. London: The 
English Universities Press, Ltd. 1940. Price 15s.— 
In this volume Dr. Richardson discusses physical 
science as it arises in such common affairs as cooking, 
travelling, mining, building, music, painting, and 
so on. Although he tends to give more than enough 
attention to matters in which he has been personally 
interested, and although the limitations of space 
have made it impossible to do little more than mention 
certain aspects of physics in industry, yet taken as a 
whole the volume can be read with interest. But 
it is to be regretted that the author did not ask a 
competent engineer or engineers to revise the first 
three chapters, which are given up to the physics 
of Locomotion. Had he done so he would have 
avoided a number of errors and defects which have 
plainly occurred through an insufficient knowledge 
of his subjects. For example, no locomotive man 
would have passed a reference to “the induced 
draught through the fire-box initiated by the free 
passage of the air over the smokestack ”’ just as 
if there were no such thing as a blast pipe, nor a 
description of the atmospheric railway, which informs 
us that compressed air drove the train away from 
the pumping station and a partial vacuum drew 
it back again. Neither would a naval architect have 
accepted the author’s account of jet propulsion, or 
his comments on the corrosion—? erosion—of pro- 
peller blades, in which little or no attention is paid 
to cavitation—an excellent physical subject, by 
the way. We fear, also, that Dr. Baker, when 
he read that “nowadays a machine tows the 
model along the tank, whilst a balance fixed to 
the tow rope records the tractive effort exerted,”’ 
would hardly accept that as a fair description of a 
highly developed and precise apparatus. We need 
not go further ; we have done enough to warn readers 
that they must be cautious when studying the 








tell me that if he considered the mixture ratio of 





engineer is always able to see in his mind the result 





first three chapters of this volume. 
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Stabilisation of S 


\ ITHIN the last twenty years remarkable 

advances have been made, particularly in 
America, in the design and construction of suspen- 
sion bridges, many very notable examples of which 
have been erected. The Delaware River bridge, 
with a central span between centres of piers of 
1750ft., was at the time of its opening in 1926 the 
largest bridge of its type in the world. Yet its 
central span only exceeds that of the Brooklyn 
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FiG. 1—WHITESTONE BRIDGE—LONGITUDINAL 
SECTION OF BRAKE AT TOWER 


bridge, built as far back as 1883, by 1544ft., while 
in total length the newer bridge is nearly 200ft. 
shorter, the widths being nearly the same. Thus 
up to that date advance had been slow. But only 
six years later there was opened the George Wash- 
ington bridge, which greatly exceeds its prede- 
cessors in total length and which has a central 
span at 3500ft. that is just twice as long as the 
corresponding span of the Delaware River bridge ; 
and in 1937 the Golden Gate bridge at San Fran- 
cisco, with a central span of 4200ft., became and 
still remains the structure with the longest clear 
span in the world. Besides the two mentioned, 
many other bridges of the suspension type were 
built, especially in America, in the years between 
1926 and 1940. All of them proved successful 
until in November, 1940, a similar bridge with a 











Particulars of Some Large American Suspension Bridges 


also by an equally noticeable trend towards 
increasing the sag ratio and the result of all these 
actions has been a transference of relative weight 
from the truss to the suspension cables, together 
with a general lightening of the whole structure. 
Bridges opened since that across the Golden Gate 
was completed have as a rule ratios that are not 
quite so large. But the Deer Island bridge has 
closely comparable figures in a much smaller length 
and the truss ratio of the Whitestone bridge is 
appreciably higher. Prompted by the desire to 


uspension Bridges 


contained therein show how the general tendency 
has been towards the lightening and narrowing of 
the suspended structure of suspension bridges, 
leading to greater economy in the use of materials. 
The Delaware River bridge, with its span of 
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FIG. 3—WHITESTONE BRIDGE—ARRANGEMENT OF STAY ROPES 


1750ft. and width, centre to centre, between cables | keep the bridge narrow in order to reduce its cost, 
of 89ft., has a span-to-width ratio of 19-7. Its|the designers of the Tacoma Narrows bridge 
deck trusses, 28ft. deep, give it a span-to-truss | pushed the ratio figures up very high in relation to 
ratio of 62:5. Neither of these factors shows any | current practice. The span-to-width ratio in that 
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FiG. 4—DIAGRAM OF WHITESTONE BRIDGE 


structure was as large as 72 and the truss ratio 
equalled 350, nearly twice the figure for the 
Golden Gate bridge. 

In view of the failure of the Tacoma bridge, it 
is natural to inquire whether any others of these 
relatively flexible and narrow bridges has shown 
sts SH signs of instability. The answer is that certain 
bridges have been observed to deflect under wind 


notable advance upon corresponding figures for 
the Brooklyn, Williamsburg and Manhattan 
bridges, even the last-mentioned of which was built 
nearly twenty years earlier. In the George 
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trend towards which has been observable during 
the past twenty years. 

Particulars of a number of suspension bridges 
are given in an accompanying table. The figures 
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ratio was correspondingly increased, reaching a 
figure of 168 in the Golden Gate bridge. The 
tendency thus to raise both the span-to-width 
ratio and the truss ratio has been accompanied 
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A, before staying ; B, with mid-span guys; C, with two jin. 
stays and guys. 





FiG. 5—THOUSAND ISLANDS BRIDGE—DIAGRAM 
OF OSCILLATIONS 


three remedial action has been taken and the 
objectionable movements have been eliminated. 
The following account of the measures adopted to 
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achieve this satisfactory result is based upon 
articles which appeared recently in our American 
contemporary, Hngineering News-Record. 
Whitestone bridge, which crosses the East River 
between Queens and Bronx boroughs in New York, 
was the first long-span bridge to be built with plate 
girder stiffening members of relatively shallow 
depth. They are continuous between the towers 
and their depth of 11ft. gives a truss ratio of 209, 
as will be seen from the table. Oscillation in this 
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grid with form plates for the floor slab attached was 
being erected. The motion was observed in winds 
blowing at an angle to the bridge axis and was 
accompanied by swinging of the deck. A tempo- 
rary installation of restraining devices was made 
before the bridge was opened to traffic. It con- 
sisted of diagonal guys from the cables to the 
stiffening girders at mid-span, together with buffer 
blocks between the deck and the towers. These 
arrangements were based on the assumption that 
a pendulum action was occurring, possibly caused 
by the longitudinal component of wind pressure 
acting against the lower surface of the cambered 
deck. The pendulum motion certainly appears to 
occur, but it is maintained by some authorities 
that the motion can be accounted for on aero- 
dynamic principles even with a cross wind.* This 
temporary installation was found to be too weak, 
but it had a favourable effect in reducing the 
motion of the bridge. Brakes and guys were there- 
fore re-designed and marked improvement was 
noted. At this stage instrumental observation 
showed that vertical oscillation reached a maximum 
of 14in. up or down with a period of five to six 
seconds. There was no lateral movement and no 
tilt or twist. The more common motion was an 
oscillation with a node at mid-span, one half of the 
suspended structure moving upwards, whilst the 
other moved downwards. This action could clearly 
be brought about by, or be the cause of, a pen- 
dulum swing of the main cables. Sometimes there 
were two nodes in the main span and more rarely 


Midspan Guys 


1: 100 was under test. 


stiffening girders. One, two and three diagonal 


the side spans, were tried. But the conclusion was 
eventually reached that a single diagonal from 
each tower to the main and side spans was the 
more effective. Such diagonals, each of 2in. 
diameter wire ropes, are now to be installed on the 
bridge itself. An accompanying detail drawing— 
Fig. 3—shows the manner in which these ropes are 
to be attached to the towers and stiffening girders, 
and a diagram, Fig. 4, indicates the positions they 
will occupy. 

Disturbing vertical movements were also noticed 
in June, 1938, in the American crossing of the 
Thousand Islands bridge over the St. Lawrence 
River. At that time the framework of the suspended 
structure was complete and the I-Beam-Lok grid 
of the floor slab with attached steel form plates 
was being put down. It was at first thought that 
the laying of the floor concrete would steady the 
bridge. But it did not do so. Observation in 
July, 1938, showed that the main span moved up 
while the side spans moved down and vice versd 
in a period of about four seconds, as shown in 
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summer only negligible oscillation has been noticed. 

While the work mentioned above was in progress 
an electric model of the bridge built to a scale of 
Besides testing the effect 
of brakes, such as those actually installed, the 
investigators tried the effects of differing arrange- 
ments of diagonal ties between the towers and the 


arrangements from each tower to each stiffening 
girder, combined with one or two similar ties in 


is in other respects similar in design. It has never 
shown suchpronounced movements as the American 
crossing, but a similar installation of diagonal 
stays and mid-span struts has been installed. 
The same system of stiffening has been applied 
to the Deer Isle bridge, Me., which was under con- 
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Fic. 8—DEER ISLE BRIDGE—DIAGRAM OF OSCILLATIONS 


struction under the direction of the same engineers 
at the time when experimental work was being done 
to stabilise the Thousand Islands structure. In 
May, 1939, at a time when the concrete roadway 
slab was about one-half laid, vertical oscillation of 
about 6in. was started at the quarter points of the 
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FiG. 6-DIAGRAM OF THOUSAND ISLANDS 


the vibration was without node, the whole length 
of the span moving up and down at the same time. 
The brakes and guys already installed had proved 
partially effective. But even the second installa- 
tion proved insufficiently strong and they were 
therefore re-designed for larger forces, the magni- 
tude of which was more carefully estimated. 
Details of the brakes and mid-span guys now in 
position are given in the accompanying drawings 
Figs. 1 and 2. Each mid-span guy is of 1{in. 
wire rope. Provision for the insertion of shims 
at the backs of the socket attachments to the 
lower pins makes them adjustable for stretch. The 
brakes are designed for a friction force of 180,000 Ib. 
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FiG. 7—-THOUSAND ISLANDS BRIDGE—ATTACHMENT 
OF STAYS 


Each consists of a friction tongue, 12in. by 2}in., 
which slides between bearing blocks held down by 
weights acting on a multiplying lever system. The 
lever multiplication is thirty-eight times, and with 
a total weight of 12,000 lb. a bearing pressure of 
450,000 Ib. can be developed sufficient to give the 
desired resistance with a coefficient of friction of 
0-2. Since the installation of these devices last 





* For instance, a half-round bar suspended by its ends in a 
horizontal position at the mid-points of stretched vertical springs 
will, it is said, execute violent oscillations in a vertical plane if a 
horizontal current of air is sent over it at right angles from a fan, 
providing the flat side is exposed to the current. But no oscilla- 


— 4 Camber 28-6’ 








Spacing 

















Deck Width 23’-6” z = 
be Ws S/7 TAI AS Aer j | 
950, | Med | ae mid 
Deck Wt. 2,850 Lo/Lin, Ft. Dech Wt. 2,050 Lo/Lin. Ft. 
Total Dead Load Tetal Dead Load 
3,200 Lo /Lin. Ft. & “THE ENGINEER™ 2,400 Lo/Lin. Ft. & 


Fig. 5A, with a maximum deflection either way of 
24in. The motion was more particularly marked 
in a quartering wind, even if only a moderate 
breeze, and was accompanied by a longitudinal 
swinging of the main span. As in the case of the 
Whitestone bridge, mid-span guys were first tried. 
They eliminated the longitudinal swing and caused 
the vertical oscillation to have a node at the centre 
and the maximum deflections to be reduced to 15in. 
in the main span and 12in. in the side spans— 
Fig. 5B. They also eliminated a _ tendency, 
apparent before their installation, for the move- 
ment of the two girders to get out of step and warp 
the floor. This fact is of particular interest in 
view of the fact that it was the warping motion 
that seems to have been the cause of the destruc- 
tion of the Tacoma bridge. 

The engineers of the bridge, Robinson and 
Steinman, next considered the effect of diagonal 
bracing by stay ropes and came to the conclusion 
that the best arrangement would be the erection 
of a set of stays anchored to the stiffening girders 
at the towers and fanning out to connect with 
cable bands on the main span cables. This system 
seemed to them the only one likely to hold its 
tension under temperature changes. A temporary 
system of such stays consisting of two diagonals 
at each corner of the main span, each made up 
of two parts of ?in. steel hoist rope and running to 
the fourth and sixth cable bands, was installed 
just before the formal opening of the bridge. The 
ropes were pulled up to a tension of about 5000 Ib. 
Motion of the deck, though much reduced and 
amounting to a maximum of 6in., still occurred, 
however, with certain winds—Fig. 5C. 

A permanent installation of stays subsequently 
erected has practically eliminated all motion. 
There are three stays at each corner connected to 
the third, fifth and seventh cable ends, as shown 
in an accompanying diagram, Fig. 6. Each stay 
consists of a lin. pre-stressed galvanised strand 
pinned to the stiffening girder and a cable band 
bolt, as shown in the detail drawing, Fig.7. Each 
is under a tension of 10,000 1b. Tests on a model 
determined the required tension. When the new 
stays were installed the mid-span guys were 
replaced by double angle struts. 

The Canadian crossing of the same bridge has a 
central span 750ft. long with 300ft. side spans, but 





+ This is a form of design that had been used in many early 
suspension bridges. The Albert bridge across the Thames in 
London, with its multiplicity of tie bars from the tops of the 
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main span by a strong wind—Fig. 8A. Diagonal 
stays were in place in the main span, but not in the 
side spans, and mid-span ties had also been erected. 
About three weeks later, when the main span stays 
had been tightened, but had only been pulled up 
to about half the final tension, oscillation with 
amplitudes up to 10in. was noticed in one of the 
side spans—Fig. 8B—although the main span was 
fairly steady and there was no noticeable move- 
ment of the tower top. It appears that the stays 
installed at this time and which were those in place 
when the bridge was opened, were of a temporary 
character and were not capable of being stressed 
to a sufficient degree. At least during the following 
weeks oscillation was frequent and assumed differ- 
ing characters. Usually it appears to have occurred 
in the side spans, the period being three seconds 
and amplitude about 7in.—Fig. 8C—in spite of the 
fact that temporary stays had been erected in 
them as well as in the main span. Sometimes the 
whole side span oscillated as one segment, some- 
times there was a node at its mid-point. On at 
least one occasion the main span had a greater 
movement than the side spans. The final installa- 
tion consists of three stays from each corner of 
each tower to the fourth, sixth and eighth cable 
bands on the main span and two stays to the fourth 
and sixth cable bands on the side spans—Fig. 9. 
The stays, made of l}in. wire rope, are tightened 
to a tension of 10,000 1b. each. They are claimed 
to have been fully effective in preventing oscilla- 
tion. A patent has been granted to Robinson and 
Steinman covering the arrangement of such stays. 








Fittertnc Mrpra.—Mr. F. J. Van Antwerpen, in an 
article published in the December issue of Industrial 
and Engineering Chemistry of New York, has discussed 
the utilisation as filter media of yarms made from 
vinyl resins, wire cloth, and of multiporous and micro- 
porous rubber. The author’s experience, however, has 
been mainly based on glass filter cloth of U.S. pro- 
duction, and he has pointed out that glass cloth wears 
quickly when subjected to flexing, such as the constant 
flexing into exit ports of the plate and frame press. To 
minimise such flexing and also to reinforce the glass 
cloth against mechanical wear and crushing, the practice 
has developed of impregnating the cloth with a solution of 
latex at plate contact surfaces and at exit ports. This 
treatment prevents the crushing of the fibres by com- 
pression between bearing surfaces, prevents leakage along 
edges, reinforces edges against flexing along the bearing 
surfaces, prevents unravelling of the cloth, and arrests 
failure of damaged spots on the cloth. A rubber and a 
canvas backing both give a 50 per cent. increase in life 
ever unbacked glass, whilst a porous lead backing increases 








tion oceurs if the round side is exposed to the current. 





towers to the deck, is a somewhat exaggerated example. 





the service of the glass more than 100 per cent. 
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The Iron Plantations of 
Pennsylvania* 


THE story of the great “iron plantations ’’ which 
flourished in Pennsylvania during the eighteenth 
century is one of the least known, but most interesting, 
chapters in the history of the American iron and 
steel industry. Although those plantations produced 
iron rather than cotton, in many other respects they 
were very like the plantations of the South. 

They were extensive in area, some iron plantations 
covering as much as 10,000 acres; their economic 
and social life centred upon the large mansion house 
of the owner, and clustered around the mansion were 





18TH CENTURY IRON PLANTATION—HOPEWELL VILLAGE, 


houses for the workers and their families, as well 
as the necessary work buildings, vegetable gardens, 
and orchards. 

Instead of vast fields of cotton, however, the 
living areas of the iron plantation were surrounded 


by virgin forests of oak, hickory, ash, chestnut, and 


pine. These provided wood for making charcoal 
for the blast-furnaces and forges in which the iron 
was produced, and the fact that a typical blast- 
furnace of that period consumed every day the wood 
grown on a full acre of land was the chief reason 
why the iron plantation developed. 


Dozens of iron plantations are known to have 


existed in the valleys of the Schuylkill, Susquehanna, 
and Juniata rivers in Pennsylvania. All of them, 
of course, have long since been abandoned as iron- 
making enterprises. A few of the fine old mansion 








substantial for those days. The son abandoned the 
old Hopewell forge and erected a_ blast-furnace. 
Around this furnace the Hopewell iron plantation 
developed. 

Like the other iron plantations of the time, Hope- 
well was almost feudal in its organisation. About 
1000 men, women, and children lived on the planta- 
tion, and all except the infants and superannuated 
contributed to the not uncomfortable living which 
they all enjoyed. 

The owner of the plantation built not only the 
forge and other work buildings, but also the houses 
for the workmen and even a small school house for 
the children of the village. His capital also purchased 
the supplies and material which could not be produced 
on the plantation, and because the nearest town was 





PA. 


several miles away, he stocked a store for the con- 
venience of the villagers. 

Sugar, molasses, cloth, shoes, medicines, and even 
coffins and funeral supplies were carried in the store. 
Money was scarce all over the colonies in those days, 
and most of the trade at the plantation store was 
carried on by barter or the direct exchange of labour 
for goods. 

Two miles away from the mansion was the iron 
mine—little more than a hole in the ground from 
which a few workmen easily could dig enough ore 
to feed the furnace. Horse-drawn carts brought the 
ore to the furnace. 

The wood cutters and charcoal burners greatly 
outnumbered the miners, for the furnaces and black- 
smith’s forge consumed every year the charcoal 
from 15,000 cords of wood. In clearings in the forest, 
cords of wood were piled 
in mounds, covered 











with sod or dirt and 
slowly charred for 
several days, and then 
the charcoal was hauled 
to the thick-walled stone 
charcoal house just 
above the furnace and 
stored for future use. 
Although iron-mak- 
ing was the principal 
source of revenue for the 
plantation, it was by no 
means the only type 
of work done. The 
villagers had to be fed 
and clothed, and the 
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1. Mansion house. 9. Bridge to blast-furnace. 
2. Bake oven. 10. Mill wheel. 

3. Spring house. 11. Blast-furnace. 

4. Barn. 12. Casting house. 

5. Carriage house. 13. Ore roaster. 

6. Corn crib. 14, Wheelwright shop. 

7. Office and store. 15. Blacksmith shop. 

8. Charcoal storage house. 16. Slag piles. 


IDENTIFICATION DIAGRAM OF HOPEWELL IRON PLANTATION 


houses have survived, and on a few of the old sites 
the ruins of a blast-furnace or forge may still be seen. 


ONE PLANTATION BEING RESTORED 


One of the old iron plantations, at Hopewell 
Village, near Birdsboro, in Berks County, Pennsyl- 
vania, has been purchased by the Government and 
is now being carefully reconstructed by the National 
Park Service. 

Hopewell was founded indirectly by William 
Bird, who was born in England, but who came to 
Pennsylvania early in the eighteenth century. In 
1773 he went to work as a wood chopper for Thomas 
Rutter, the blacksmith who was the first iron manu- 
facturer in Pennsylvania. 

Bird saved his money and in 1740 he bought a 
large tract of land and built a bloomary forge at 
Birdsboro. Three years later he built another forge 
at Hopewell, about 6 miles to the south-east. 

In 1761, William Bird died and his son, Mark, 
inherited the business, which had become quite 








* From Steel Facts, A.I. and 8. Inst., December, 1940. 





‘pies searcity of both money 
and purchasable goods 
made it necessary for 
the plantation to be as 
nearly self-sufficient as 


17. Dam. 

18. School house. 

19-22. Some of 
houses. 


the tenant 


23. Tenant barn. 

24. West head race. possible. 

25. East head race. ; ich fie 

Sat aims aah onee. In the rich fields that 


were cleared around the 
homes in the village, a 
great variety of cereals 
and vegetables was grown. The women of the com- 
munity did most of the farming, helped by their 
children, for the men were usually busy in the mines 
or forests, or in the shops. 

The women also made most of the clothing worn, 
either from broadcloth, linen, or flannel, bought 
at the plantation store, or from cloth they wove 
from home-spun thread. 

Centre of almost every phase of life on the planta- 
tion was, of course, the mansion of the owner. His 
responsibilities by no means ceased when the planta- 
tion was established and in operation. He and his 
family were looked upon as medical and spiritual 
advisers by the villagers, and they were obliged to 
play an active part in the local social life. 

Furthermore, it was the owner who had to super- 
intend the shipment and sale of the iron produced, 
a task made doubly difficult by the distance of the 
market and the difficulties of transportation. A 
good part of the iron produced at Hopewell was sold 
in Philadelphia, shipped there by river and by horse- 
back, as the seasons permitted. 

Proceeds of the sale of products went largely into 


goods for the plantation store and for the use of the 
owner and his family. Plantation owners very often 
found that the costs of operating their properties 
and looking after the workmen exceeded their income, 


and were forced to borrow money or sell out. Mark 
Bird was one of these. 
Despite the financial difficulties which Bird 


encountered from t:me to time, life for the residents 
of Hopewell Village went on about as usual. Iron 
which could not be sold for industrial use was cast 
into stoves and hollow ware for local and nearby 
use, and during the Revolutionary War Hopewell 
iron was used in the production of war materials. 


RoE IN REVOLUTIONARY WAR 


The war was one of the contributing factors to the 
decline of Mark Bird’s fortunes. At his own expense 
he fitted out a company of 300 men and in 1777 
he went to help Washington after the battle of 
Brandywine. He also went into debt supplying 
large quantities of food and iron to the Government, 
and failure to collect payment brought about a 
sheriff’s sale of the properties. 

The ownership of the village changed hands 
several times after 1788, finally being acquired in 
1800 by Daniel Buckley and Thomas and Matthew 
Brooke. The Brooke family operated the furnace 
almost without interruption until 1883, and continued 
to own the property until it was sold to the Govern- 
ment as a national historical site a few years ago. 








Sixty Years Ago 


MACHINE GUN TRIALS 

In the early months of 1881 the British Govern- 
ment conducted an extensive series of trials of 
machine guns at Shoeburyness. The guns submitted 
for the competition were the Gardner, the Pratt and 
Whitney, the Gatling and the Nordenfelt. The 
Gardner was in two forms, one with two and one with 
five barrels. The Pratt and Whitney was described 
as an improved Gardner and had four barrels. The 
Gatling gun was in three forms, one with six barrels, 
one with ten short barrels and one with ten long 
barrels. The Nordenfelt gun had five barrels. In the 
Gardner and Nordenfelt guns the barrels were 
arranged side by side in a horizontal plane, the 
breeches being opened, closed and fired by means of 
cams on a shaft rotated manually from a crank handle. 
The cartridges were fed to the breeches by gravity. 
In both these guns the barrels could be fired either in 
succession or simultaneously. The Gatling gun had 
its barrels arranged round the circumference of a 
cylinder, a ring of chambers being rotated by hand 
to bring the cartridges into line with the barrels. 
All the guns were required to be capable of firing 
Jovernment 0-45in. ammunition. The results of the 
trials were reported at considerable length in several 
of our issues during the early months of 1881. We 
will quote the results of two typical tests. To deter- 
mine rapidity of fire the number of rounds which could 
be discharged in half a minute was measured. The 
long ten-barrelled Gatling and the Pratt and Whitney 
tied with 330 rounds apiece. The short ten-barrelled 
Gatling, although it suffered several extraction 
hitches, managed to get off 326. The Nordenfelt 
came next with 308 rounds, and was followed by the 
Gardner five-barrelled gun with 286, the Gatling six- 
barrelled with 269 and the two-barrelled Gardner with 
195 rounds. On a subsequent date the guns were 
tested for accuracy and rapidity of fire, the target 
measuring 12ft. by 6ft. being drawn diagonally across 
the field of fire from a distance of 800 yards to a 
distance of 400 vards in the space of about 14 minutes. 
The long ten-barrelled Gatling fired 273 shots and 
scored eleven hits. The Pratt and Whitney scored 
thirteen hits out of 580 shots. The short ten-barrelled 
Gatling fired 483 rounds and made eighteen hits. 
The Nordenfelt gun registered eleven hits out of 
178 rounds. The Gardner five-barrelled gun got 
fourteen hits out of 245 shots and the Gardner two- 
barrelled seven hits out of 170 rounds. The Gatling 
six-barrelled gun was withdrawn from the com- 
petition, having failed during an earlier test to fire 
1000 rounds without jamming. As a check on these 
results four marksmen armed with Martini-Henry 
carbines fired at the moving target. During the 
interval of 14 minutes they got off forty-one rounds 
and scored five hits. It will be noted that the marks- 
men registered a higher percentage of hits than the 
machine guns. 








A.S.T.M.—The American Society for Testing Materials 
has formally adopted the initials with which this para- 
graph opens as a badge, enclosing them in a circle for 
neatness and symmetry. The Society’s aim is the ‘ pro- 
motion of knowledge of materials of engineering and 
standardisation of specifications and methods of testing,” 
and its latest quarterly Bulletin is devoted—as are other 
American journals now coming through—to National 
Defence. The Society will meet early.in March at Wash- 
ington, D.C., when the agenda will include symposiums 
on Colour and on ‘‘ New Methods for Sub-sieve Particle 
Size Measurement.” Specific groups of members will 
submit papers and invite discussion on sieve sizes for 
paint, varnish, lacquer, and related materials, cement, 





coal and coke, and others. 
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A New Type of Power-Torque 


Meter* 
By WAYNE C. HALL{ 


INTRODUCTION 


THE measurement of the torque which is being 
transmitted by a rotating propeller shaft is not a 
difficult problem under favourable conditions, and 
there are numerous devices for accomplishing this 
aim. However, torque measurements are inci- 
dental only ; the real quantity desired is the power 
transmitted by the shaft. This can be calculated 
simply from the shaft torque and the shaft speed. 
But such a method of determination of shaft power 
is subject to many errors. An important one is 
due to the time lapse between the measurement of 
speed and the measurement of torque. It is evident 
that for a given setting of the throttle valves, if 
the torque is reduced for any reason, the shaft speed 
will increase. Observation on one vessel showed 
that the position of the ship on a swell—that is, the 
roll of the ship—varied the shaft speed by several 
per cent. for a given setting of the throttle valve. 
Furthermore, the use of the rudder caused a similar 
effect. 

Again, while it is true that measurements of 
shaft torque may usually be made to a relatively 
high degree of accuracy, such is not the case at low 
shaft speeds. As is well known, the characteristics 
of the hull and the propellers cause the shaft torque 
to vary with the shaft speed approximately as in 
the following equation : 


T=K (R P M)", 


where K is a constant, and n is about equal to 2-5. 
This means that at slow speeds the torque will be 
very small compared to the full torque. For example, 
in one case, at a shaft speed of 40 r.p.m., which was 
about 10 per cent. of full speed, the torque amounted 
to about 1 per cent. of the torque at full speed. 

From these remarks it is evident that, in order 
to obtain accurate power output measurements, 
something more than a simple torsionmeter is 
needed, for both torque and speed must be measured 
at the same time. And, unless a time average of the 
power output is desired, the measurements of torque 
and speed must be made over a short period of time ; 
that is, over one revolution of the shaft. The use of a 
revolution counter does not give an instantaneous 
value of speed. Neither does it give an accurate 
measurement of average speed, unless a clock-con- 
trolled electrical counter is used, because of the 
observational error in determining the revolutions 
over a given time. Also, accurate measurements of 
torque or power at low speed require the aid of a 
meter with a scale which can be expanded for all low- 
speed measurements. 

The development of a satisfactory power meter, 
which will meet the requirements that have been 
discussed briefly, has been made possible by the 
use of an electrical micrometer tube, which was 
recently developed for the direct measurement of 
linear displacements. A power-torque meter has 
resulted which includes means to indicate directly 
on a meter the following quantities :—(1) Shaft 


torque, (2) shaft power, and (3) shaft speed. All 
quantities are instantaneous values. 
THE SENSITIVE ELEMENT 
The electrical micrometer tube consists of a vacuum 


tube with a hot cathode which is surrounded by a 











ance can most conveniently be done in a Wheatstone 
bridge network where the two variable plate 
resistances make up two adjacent branches of the 
bridge, and two equal fixed resistances, of a i 
tude which approximately equals that of the plate 
resistances, make up the other two branches of the 
bridge. Then, when an appropriate source of constant 
voltage is applied across the bridge, the state of 
balance may be indicated by a current meter across 
the bridge diagonal. 

A schematic diagram of the electrical micrometer 
tube in its bridge network is shown in Fig. 1. Two 
sources of constant voltage are necessary, one serving 
to heat the cathode and one serving to supply the 
bridge voltage. 

Thus the electrical micrometer tube is a connecting 
link between mechanical displacement and a pro- 
portionate electrical current; that is, it serves to 
change the mechanical displacement of the end of the 
tube arm into a proportionate electrical current 
through a meter which is across the diagonal of the 
bridge. 


MEASUREMENT OF TORQUE 
The first step in the measurement of shaft power 
by the electrical micrometer tube is the measure- 
ment of the shaft torque. The problem is simply 
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Fic. 2—The Revolving 


one of mounting the tube on the propeller shaft by 
such a method that the twist of the shafting which is 
due to torque will displace the end of the tube arm, 
and of making electrical connections to the electrodes 
within the tube through slip rings on the shaft. The 
connections to the tube by slip rings are shown in 
Fig. 1. Then, in brief, when the shaft transmits a 
torque, the plate resistances of the tube will be 
altered, the bridge will be unbalanced and a current 
will flow in the meter which is strictly proportional 
to the shaft torque. 

In Fig. 2 are shown sections of the revolving 
portion of one experimental model of the mstrument 
that was built. The design is an adaptation of the 
usual type of short base-length torsionmeter. This 
part of the apparatus consists of two cylindrical 
castings, a short one A and a longer one B, clamped 
to the shaft at A-1 and B-1, respectively. Several set 
screws are used on each casting, as shown in section 
B-B, to prevent longitudinal motion along the shaft. 
The free end of the casting B is supported on and kept 
concentric with A by means of the flexible tension 
members C, which are constructed of thin steel plates 
that offer no appreciable obstruction to rotational 
movements between the castings A and B. The 
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space charge of electrons, and two insulated plates, 
or anodes, to which electrical connections can be 
made from outside the tube. These plates are both 
mounted on a movable arm whose position relative 
to the hot cathode is adjustable from outside the 
tube. Normally the two plates are on either side of 
the hot cathode, and equidistant therefrom ; but any 
proper movement of the arm outside the tube results 
in displacing one plate toward the hot cathode and 
the other away from it, and by equal amounts. It 
can be seen by reference to Fig. 1 that there is a 
variable plate resistance in the tube between each 
plate and the hot cathode. Moreover, the resistances 
may be varied simultaneously in opposite directions 
by any small mechanical displacement of the tube 
arm. Measurement of the resulting change in resist- 





* The Society of Naval Architects and Marine Engineers, 
New York, November ]4th, 1940.—Abridged. 

t Naval Research Laboratory, Anacostia Station, Wash- 
ington, D.C. 








A Schematic Diagram of the Electrical Micrometer Tube Circuit 
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angle of twist between the planes A-1 and B-1 caused 
by the twisting of the shaft under torque is there- 
fore transmitted to the flanges D and D-1 and causes 
them to be displaced relatively to each other by the 
same amount. In consequence, the tube arm is 
moved relatively to the tube by the twisting in the 
shaft. With such an arrangement any twisting of the 
shaft unbalances the bridge by a proportionate 
amount. But when the shaft is not under load the 
bridge will be balanced and the pointer of the current 
meter which is across the bridge circuit will be at the 
zero position, thus indicating the absence of torque 
in the shaft. 

Some thought was given over to the proper loca- 
tion of the revolving apparatus on the propeller 
shaft. A propeller shaft resembles somewhat a 
beam under compression which is uniformly loaded 
laterally due to gravity, with supports at various 
distances apart. Because of this loading, there will 


Shoft 





experience no bending moment. Yet other sections 
will experience a considerable bending moment whose 
direction with respect to the shaft will rotate. If the 
revolving apparatus is placed along a section of the 
shaft. where the bending moment is at a maximum 
value, the base-length may be changed by the move- 
ment of either one or both castings along the shaft. 
Also, an oscillatory displacement of the tube arm will 
result from the regular movement of casting A 
relative to casting B. This results in the super- 
position of an apparent oscillating torque upon the 
steady torque indication of the meter. At low speeds 
and low torques the oscillations may be quite 
objectionable. Obviously, the revolving apparatus 
should be installed along a section of the shaft where 
the bending moment is zero ; that is, near a point of 
inflection. This location varies for each installation. 
For three equal spans on four equally spaced supports 
the points of inflection of the centre span are approxi- 
mately 28 per cent. of the span length from either 
support. Unfortunately, the experimental meter 
could not be located near a point of inflection. 

The outside diameter of the revolving apparatus 
was some 10in. greater than that of the propeller 
shaft, which was 1l}in. Had it been necessary, the out- 
side diameter could have been reduced by about 4in. 

An important feature of the revolving apparatus 
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Section "B-B" 
Portion of the Instrument 


was the mechanical link which connected the tube 
arm to the longer casting B. Because of the small 
displacements which were available, no lost motion 
or wear could be permitted in this link. Fig. 3 shows 
how the link was constructed of a steel spring, a 
hardened cone and a socket. A second steel spring 
served to seat the cone in the socket. 

Certain other problems which are connected with 
the difficulty of mounting a vacuum tube upon a 
rotating shaft, and of supplying it with power, 
required solutions. The problem of mounting the 
vacuum tube was solved by cementing it within an 
iron shell of approximately */,,in. thickness. The 
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Fic. 3—The Mechanical Link Between the Tube Arm 
and the Casting B 


metal shell was clamped to the revolving apparatus. 
Little trouble was experienced with breakage of the 
tubes due to vibration while on the shaft. 

One problem was the elimination of the effects of 
parasitic voltages and resistance changes due to the 
slip rings, which had to be in the circuits. At first 
sight this may seem difficult. But since the plate 
resistances are approximately equal to 7500 ohms 
and the bridge resistances are also 7500 ohms, it is 
evident that a variation of a fraction of an ohm or a 
few hundredths of a volt in the plate circuits of the 
tube will not affect the state of balance of the bridge 
by a noticeable amount. On the contrary, variations 
of this magnitude in the filament circuit would be 
quite objectionable. But the filament, or hot cathode, 
may be heated by alternating current, in which case 
a small transformer can be mounted on the shaft to 
transform down a high-voltage alternating current 
which may be supplied over the slip rings to a low- 
voltage tube filament. The use of the transformer 
cuts down the effect of the slip ring variations by the 
transformer ratio. In the experimental torque meter 
the effect of slip ring variations on the filament current 
was reduced to a negligible factor ;: that is, to one- 
twentieth by a transformer of 20 to | ratio. 





be certain short sections of the shaft which will 





The problem of the use of a fairly sensitive, portable 
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meter upon a vibrating deck or table was solved by 
placing the indicating meter on small rubber mount- 
ings (Lord mountings, so-called). 

A factor which had to be considered in the design 
of the power-torque meter using an electrical micro- 
meter tube is that which may be due to centrifugal 
foree acting upon the plate and filament supports 
within the tube. The acceleration of the tube when 
moving in a path of 15in. diameter at a speed of 400 
r.p.m. amounts to about thirty-five times the accelera- 
tion due to gravity. But any resultant movement of 
the plates or the filament parallel to a radius of the 
shaft was of no importance, because the filament of 
the tube was carefully lined up along a radius of the 
shaft. Therefore the small movements of the plates 
and the filament due to centrifugal force could only 
be along parallel paths ; that is, parallel to a radius 
of the shaft. No unbalancing of the bridge would 
result from this movement, since, as has been 
explained, the plates must move either toward or 
away from the filament to unbalance the bridge. 

Fig. 4 shows the method of calibration in which 





4— 








15 Mil Gauge 


THE EnGineer” Swain Sc. 


Fic. 4—The Method of Calibration of the Torque Meter 


an accurately ground and polished feeler gauge of 
15 mils thickness, A, was inserted between the free 
end of the tube arm and an anvil B. This operation 
could be carried out with the tube mounted on the 
shaft. According to measurements there was no 
variation in calibration greater than 1 per cent. over a 
test period of four weeks. The constancy of calibra- 
tion was achieved by maintaining the electron 
emission from the hot cathode constant. Means were 
incorporated into the power supply to permit checking 
the electron emission and the making of any necessary 
adjustment in this quantity. 


MEASUREMENT OF POWER 


There are three steps to be taken in the measure- 
ment of shaft power. The first is the measurement of 
torque, the method of which has been described. The 
second involves the measurement of shaft speed. 
The third involves taking the instantaneous product 
of the first two measurements. 

One simple method for power measurement by 
means of the electrical micrometer tube requires the 
use of a dynamometer, or wattmeter type instrument, 
which is adapted to measure the product of two 
currents. The current which is proportional to the 
torque in the shaft would be put through one set of 
wattmeter coils. The current which is proportional 
to the shaft speed, that would be obtained from a 
tachometer generator driven by the shaft, would be 
put through the other set of wattmeter coils. This 
method suffers from a serious lack of sensitivity at 
low power measurements and requires an additional 
meter ; that is, the dynamometer type meter. 

The preferred method for the measurement of 
power, and the one which was used, is different from 
the above, in that the same meter which was used to 
indicate torque also was used to indicate the shaft 
power. The method makes use of a property of the 
electrical micrometer tube that the sensitivity of the 
tube—that is, the meter reading for a given displace- 
ment of the tube arm within certain limits, is exactly 
proportional to the voltage which is applied to the 
bridge at E-E. Hence, by use of a shaft-driven 
tachometer generator which will supply a voltage 
that is proportional to shaft speed to the bridge, the 
current meter will indicate a quantity that bears a 
direct ratio to the shaft power. In other words, 
direct power measurements can be made. The scale 
for low-power measurements can be expanded by a 
ratio of 20 to 1 through the use of the range switch 
on the current meter, just as for torque measurements. 

The experimental model of the power-torque meter 
employed a tachometer generator of about 50 volts 
output. It included a calibrated voltmeter to 
measure the shaft speed, so that torque, power and 
speed measurements could be made with the same 
instrument. The calibration of the power meter was 


made simply by obtaining the power meter reading 
at a known power output. 

It is evident now that to measure shaft torque a 
constant voltage, of a value about equal to 50 volts 





in these experiments, must be supplied to the bridge 
at E-E, but to measure shaft power a variable voltage 
that is proportional to the shaft speed must be 
supplied to the bridge at E-E instead. Both measure- 
ments are made on the same meter. 


SUMMARY 


It is to be emphasised that the power-torque meter 
which was developed and tested to indicate either 
shaft torque or shaft. power directly was an experi- 
mental model. At the conclusion of the tests certain 
difficulties still remained, but these can be corrected. 

The power-torque meter possesses certain notable 
advantages. The scale may be expanded for either 
torque or power measurements by a factor of 20 to 1 
for low-scale measurements. Both forward and astern 
readings of either torque or power may be taken 
with the instrument. Instantaneous values of torque 
and power are obtained, which, because of the inertia 
of the moving system of the current meter, are 
averaged out over several revolutions of the shaft. 
Finally, a considerable advantage in the reading of a 
power meter is due to the relative steadiness of the 
meter indications, since, for a given throttle opening, 
the power output remains approximately constant, 
even though the speed and torque vary in opposite 
directions. 








Portable Rectifier Equipment 


For the provision of an emergency D.C. supply or 
for D.C. installations of the order of 50 kW at tempo- 
rary sites where converting equipment is wanted that 
can be easily installed and transported a new 
‘‘ portable ” rectifier equipment has been introduced 
by the Hewittic Electric Company. Its general form 
is that of a sheet steel outdoor kiosk which houses the 
complete rectifier, including its transformer. It has a 
skid type under base and lifting shackles are also 

















. PORTABLE RECTIFIER EQUIPMENT 


provided so that the equipment may be slung from a 
crane, the frame being designed so that the lifting 
strain is taken on the under base ; or the unit can be 
placed on a bogie as shown in the engraving and 
wheeled to its position. The typical equipment illus- 
trated consists of two rectifier units, one at each end, 
with the oil-immersed transformer in the middle 
compartment, and is arranged to provide a 230-volt, 
two-wire, or 230/0/230-volt, three-wire, 50 kW D.C. 
supply or alternatively a 110-volt, two-wire, or 
110/0/110-volt, three-wire, 35 kW D.C. supply from 
an A.C. 400-volt three-phase input. 
the transformer ratio to compensate for a total 
variation of plus and minus 10 per cent. in the A.C. 
voltage is provided for by an off-circuit tapping 
switch on the transformer operated by an external 
hand wheel which may be locked at any setting against 
interference. Adjustment of the D.C. output to 
provide two-wire or three-wire supply at either 
230 volts or 110 volts is simply carried out by movable 
links in the transformer and corresponding links on 
the D.C. output terminals. These terminals and 
those for the A.C. input take the form, on the 
particular equipment described, of insulated studs 
on the side of the equipment. Each group of terminals 
is shrouded by a steel cover as protection against 
weather and accidental contact. The main com- 
ponents of the rectifier units each comprise only the 
bulb, ventilating fan and the simple automatic start- 
ing equipment. The small panel which can be seen 
above the rectifier unit carries a voltmeter and its 
switch for reading the various D.C. voltages, a D.C. 
ammeter, a D.C, isolating switch for use where the 
output of only one of the two rectifier units is required, 
and the anode and auxiliary circuit fuses. With no 


Adjustment of 





moving parts, except the simple motor-driven venti- 
lating fan, there is little, it is claimed, that can go 
wrong with such an equipment. It needs no attention, 
has no special foundations and is of weatherproof 
construction, and can thus be very easily and quickly 
accommodated under almost any conditions. 








Thread Grinder 


THREAD grinding has, until the last few years, 
been considered mainly as a means of producing 
screw thread gauges. For producing accurately 
ground component parts for aircraft and similar 
production, grinding has, generally speaking, been 
considered a much too expensive method. But the 
Wickman-Horstman thread grinder, suppled by A. C. 
Wickman, Ltd., of Coventry, and illustrated here- 
with, has been specially designed to produce at low 
cost accurately ground component parts for the air- 
craft and allied industries. The cost of the machine 
is relatively low, as a result of the fact that it is 
designed specifically for production purposes. The 
grinder, it is said, can easily be operated with almost 
any degree of accuracy by semi-skilled labour. 

The wheel head is an electrically driven unit that 

















THREAD GRINDER 


will mount a 10in. diameter wheel capable of variable 
peripheral speeds. A method of obtaining low peri- 
pheral speeds necessary for wheel profiling by the 
various processes now in use is included. The motor 
driving this unit is an A.C. machine with variable 
speed through pulley diameter control. A wheel 
speed indicator is provided to denote the grinding 
speed at all times. The spindle runs on ball and roller 
bearings that permit the load to be taken into the 
wheel adaptor as closely as is practicable. The wheel 
spindle and housing are mounted simply but firmly 
to a rigid bar that has for its axis a line passing 
through the centres of both wheel and work. Means 
are provided to allow the wheel to be swivelled round 
this bar to an angle of 15 deg. either way, thus 
permitting work to be ground with right and left- 
hand threads with helix angles up to approximately 
17 deg. 

The work head and tailstock combination of units, 
between which the majority of work is ground, is 
claimed to be “ probably unique” in its construc- 
tion and assembly. The two units are mounted on a 
cylindrical slide and are adjustable along its axis 
to enable varying lengths of work pieces to be accom- 
modated. Both units are simple in construction and 
are interchangeable. Shouldered work on which no 
undercut is permitted has in the past presented diffi- 
culties. Usually the thread has had to be ground 
right up to the shoulder and the problems encountered 
are such that the wheel has had to be redressed con- 
tinually. Retouching neéessary to the work has 
hitherto made thread grinding uneconomical. This 
disadvantage, it is claimed, has been eliminated on 
the Wickman-Horstman thread grinding machine. 
The work head can be fitted with either centre drive 
or hollow spindle and fixture for long jobs. The 
drive is from the gear-box by means of a telescopic 
bar that is adaptable for driving from either position. 
The tailstock comprises a simple casting with a spring 
loaded and hydraulically operated poppet, which is 
withdrawn from or connected with the work piece 
by means of a hand lever. A separate spindle is 
fitted to the unit that is operated from the main 
drive, and, in conjunction with a series of cams that 
can be supplied, permits the grinding of relieved 
work, the variation of relief being obtained by a 
simple system of levers and rollers, the fulerums of 
which are adjustable. 

An electric motor drives a constant-speed hydraulic 
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pump which, in conjunction with a gear-box, differ- 
ential, and a hydraulic motor, drives the work head 
and allows a wide range of work speeds to be obtained 
to suit varying diameters and materials. The reversal 
of direction is obtained electrically, and can only be 
operated when the wheel is in such a position as not 


to interfere with the work in progress. To save 
time, the reversal speed is always higher than the 
forward speed. Connected to the work head drive 
is a control that modifies the work speed when the 
machine is used on plunge cut operations. It slows 
down the work speed considerably whilst the wheel 
is being fed to depth, and is particularly useful where 
shouldered work is being ground, The pitch of the 
thread to be cut is linked up with the work speed, 
a system of change gears in operation with a lead 
screw being employed. The cylinder on which the 
work head and tailstock are mounted retains the 
lead screw nut which is controlled by means of a 
sine bar lever that permits adjustments within 
limits of the pitch to be cut. To avoid backlash, 
and also to facilitate the manufacture of the lead 
screw and nut, the motion is hydraulically con- 
trolled. Oil is fed under pressure against the screw, 
and thus a smooth motion is maintained, controlled 
from one flank of the lead screw only. To facilitate 
the location of prepared work, a micrometer adjust- 
ment is fitted to the screw that can be operated to 
advance or retard the work to and from the formed 
wheel. This adjustment is also used for the correc- 
tion of thread forms and effective diameters. 


The wheel is cushion fed into the work by means of 


a combination of micrometer screw and hydraulic 
pressure. This method has the advantage of relieving 
the wheel of undue pressure, such as is often encoun- 
tered with direct screw feed. A large dial micro- 
meter hand wheel, with very wide divisions, permits 
easy and accurate sizing of the work, whilst the 
hydraulic feed ensures vibrationless cutting. On 
batch work production an automatic advance and 
retarding motion of the in-feed mechanism saves 
considerable time. The wheel automatically advances 
rapidly towards the work and at a predetermined 
point the latter commences rotating, whilst the wheel 
feeds slowly into the work to the depth of cut 
required. As the work slide moves to the stop 
position the wheel moves out of contact and allows 
the work to be reversed to the correct starting 
position to recommence a further component. ; 
The electric motors and the coolant pump are 
mounted on vibration damping inserts that render 
the machine free from vibrations. Push button-con- 
trols for the motors are readily accessible for the 
operator. The contactors are mounted in the base 
of the machine on a swinging bracket that permits 
easy access to any unit. The grinding machine is 
mounted on rubber buffers on a pedestal, an arrange- 
ment that insulates it from any vibrations that may 
occur from the various speed and feed boxes, hydraulic 
motors, and pumps. The normal capacity of the 
machine is suggested as ]}in., though work may be 
comfortably ground up to 3in. diameter. The stroke 
of the machine is 6in., but this length can only be 
ground approximately midway between the centres 
when the centres are symmetrically disposed with the 
wheel. The length of thread that can be ground on 
any particular job is therefore dependent on the 
position of the thread on the work, the length of the 
work, and the position that this has to take when set 
up in the machine. The following table gives some 
particulars of the machine :— 
Principal Dimensions 
Normal maximum capacity 
Maximum swing diameter oe Wad 
Maximum length accommodated ... 
Maximum stroke es. eek 
Wheel head motor 


1}in. 

4}in. 

23in. 

6in. 

2 H.P., 1425 r.p.m. 








Work head motor 4 H.P., 925 r.p.m. 
Differential motor + H.P., 1425 r.p.m. 
Floor space required... ...... 5ft. by 4ft. 
Height of centres from floor ... 4lin. 

Iron Inpustry or Iran.— Developments in the 


exploitation of the iron industry of Iran are reported. 
Smelting, blast-furnace and administrative buildings are 
being erected near the railway station of Karaj, a town 
between Teheran and Kazvin. The works, begun 1939, are 
expected to be ready by March, 1942. Soltanieh and 
Kazvin, about 150 miles west of Teheran, contain iron- 
stone, as also do the suburbs of Teheran. 


MAINTENANCE SCHOLARSHIPS IN ARCHITECTURE.—The 
Architects’ Registration Council of the United Kingdom 
offer for award in June, 1941, certain maintenance scholar- 
ships in architecture. The scholarships will consist of a 
grant for the payment, in whole or in part, of the school 
fees and necessary subscriptions, instruments, books, &c., 
and, when necessary, a maintenance allowance not to 
exceed as a rule £100 a year. The scholarships will be 
renewable from year to year until the student has finished 
his or her school training. They will be available for 
students of British nationality who could not otherwise 
afford such training to enable them to attend architectural 
schools approved by the Council. The scholarships will be 
available both for students who have already begun their 
training and for students wishing to begin their training. 
They would not normally be granted to students under 
seventeen years of age. Particulars and forms of applica- 
tion may be obtained from the Secretary to the Board of 
Architectural Education, Architects’ Registration Council 
of the United Kingdom, 68, Portland Place, London, W.1. 
The closing date for the receipt of applications, duly com- 
pleted, is March 19th, 1941. 





The prices quoted herein relate to bulk quantities. 
are delivered f.o.t. 


Imports in December 


The Board of Trade Returns for December show 
that the total ‘imports of all categories during that month 
were valued at £73,574,985. This was £13,009,874 less 
than the value of the imports in December, 1939, and 
£557,383 below the figure for the corresponding month of 
1938. The imports of non-metalliferous mining and quarry 
products and the like, exclusive of coal, totalled £560,646, 
a rise of £58,133 over the December, 1939, imports. Iron 
ore and scrap were imported to the value of £1,032,324. a 
rise of £154,039 when compared with the imports in the 
previous December, and non-metalliferous ores and scrap 
to the value of £1,726,562, a drop from the 1939 December 
figure of £227,723. The imports of iron and steel and 
manufactures thereof amounted in value to £6,140,999, 
a rise of £4,271,323 on those in December, 1939. The 
imports of non-ferrous metals and manufactures thereof 
were valued at £4,949,377, which was an increase of 
£1,046,199 on the similar imports in the previous December. 
Cutlery, hardware, implements and instruments were 
brought in to the value of £205,259, showing a decline of 
£87,215 compared with those for December, 1939. The 
imports of electrical goods and apparatus amounted in 
value to £114,308, a drop of £190,046 from the total in 
the previous December. Machinery imports were valued 
at £3,482,654, which was an increase over the December, 
1939, imports of £1,756,472. Vehicles, including loco- 
motives, ships and aircraft, imported in December reached 
a total value of £5,581,765, which was a rise of £5,371,035 
over the December, 1939, imports. 


Our December Exports 


The total value of the exports in December were 
£24,397,058, a decline of £15,771,570 when compared with 
the total for the same month of 1939. Exports of coal 
were valued at £678,872, this being £2,829,246 lower than 
the corresponding figure for December, 1939. Other non- 
metalliferous mining and quarry products amounted in 
value to £31,974, or £90,001 less than in December, 1939. 
Tron ore and scrap were exported to the value of £1132, 
which was £517 below the value of these exports in 
December, 1939. The exports of non-ferrous metalli- 
ferous ores and scrap were valued at £1585, or £38,590 
less than in the corresponding month of 1939. The 
exports of iron and steel and manufactures thereof 
last December were valued at £1,856,191, or £917,191 
below the value of the exports in December, 1939, 
whilst exports of non-ferrous metals and manufactures 
thereof totalled £684,511, a drop of £143,429 from the 
value in the previous December. Cutlery, hardware, 
implements and instruments were exported to the value of 
£607,140, which was £276,355 less than the figure for 
December, 1939. Electrical goods and apparatus were 
exported to the value of £848,051, a decline of £115,985 
when compared with the figure for the previous December. 
The exports of machinery were valued at £1,889,184, this 
being £1,764,596 less than the total for these exports in 
December, 1939. Vehicles, including locomotives, ships 
and aircraft, were sent abroad to the value of £3,271,623, 
this showing an increase on the value for the exports in 
December, 1939, of £459,259. 


The Pig Iron Market 


The demand for foundry pig iron has broadened 
of late, but the supply position is satisfactory and con- 
sumers’ requirements, especially those engaged upon 
urgent war work, are readily met. The only flaw in the 
situation at the moment would appear to be occasional 
transport difficulties, which, however, are quickly over- 
come. Most of the foundries have small reserve stocks 
which enable them to tide over any such delays. The 
more active conditions at the light castings foundries, 
and the extreme pressure of work at the engineering 
foundries, is reflected in the heavier demand for high 
and low-phosphoric grades. In spite of these heavy calls, 
consumers’ supplies reach them with regularity and in 
adequate quantities. Besides the steady demand for 
foundry iron there is an increased call for refined irons. 
Busy conditions rule in the Lancashire foundry trade, 
particularly in the heavy section ; but work at the jobbing 
foundries is somewhat irregular, and this branch of the 
industry is taking up good quantities of pig iron. There 
is a much more active demand for high-phosphoric foundry 
iron than was the case a few weeks ago, but there is no 
difficulty in obtaining the required supplies, which are 
largely sent from the blast-furnaces in Northants and 
Derbyshire. Hematite pig iron is in restricted supply, 
and its distribution is undertaken by the Control, which 
carefully supervises applications for licences. The home 
production, however, has been supplemented by con- 
siderable imports from the United States. Wherever 
possible other iron is used instead of hematite. A large 
part of the demand for the latter is from users with high 
priority claims, and the producers are endeavouring to 
the utmost to satisfy their customers’ full requirements. 
There is a strong demand for low-phosphoric iron, but 
by careful distribution the Control has avoided any 
indication of a scarcity and the position seems to be 
satisfactory. 


The North-East Coast and Yorkshire 


The steel works on the North-East Coast are 
pressing production to the highest possible limits and big 
outputs are being reached. The pressure to obtain supplies 
has never been greater and extends to all departments of 
the works. The mills have had full order books for many 
months and supplies to consumers inst these contracts 
are taxing the works to the utmost, whilst new orders 
continue to reach them in an ever increasing stream. The 
demands from the shipyards have attained a high level 
and appear to be rising, with the result that some stringency 
is noticeable in the supply to other industries of plates 





and certain sizes of sections. The needs of the shipyards 
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are expected to grow rather than the reverse and there is 
a big naval and mercantile programme of construction in 
hand. Some departments of the constructional engineers 
are also becoming busier than they have been in recent 
weeks, with the result that the pressure to obtain supplies 
of sections is becoming accentuated. The works producing 
semi-finished steel are operating at the fullest capacity, 
but in most cases their associated works take their full 
outputs, so that the re-rollers are being supplied with 
imported steel, of which there appear to be ample quan- 
tities to meet the situation. It is as well that these supplies 
are maintained since there is an extremely heavy demand, 
for light sections, small bars and strip. There is also a 
steady call for heavy joists and sections. but less activity 
rules in this department of the market than was the case 
a few weeks ago. Recently, however, the requirements 
of users seem to have increased and there is a tendency for 
business in this direction to expand. An active demand is 
being experienced for sheets, which has been accentuated 
lately by a stronger call from the shipyards for this mate- 
rial. The greater part of the sheet production is passing 
into consumption for p connected with the war, 
and ordinary commercial users do not find it easy to obtain 
supplies. A certain tonnage, however, has been made 
available for export. The works in the Yorkshire steel 
producing districts are busily employed and have an 
enormous amount of work on their books. A noticeable 
feature of the demand lately has been the increase in the 
munition makers’ requirements of special steel. This 
has taxed the resources of the producing works and 
particularly high outputs have been reached. The machine 
tool makers are actively engaged and there is a pressing 
demand for their products. There has been a rise in the 
number of electric furnaces in operation and the steels 
produced are in urgent request by the firms engaged upon 
war production. The output of high-class stecls has been 
greatly improved during the war and is quickly taken up. 


Copper and Tin 


The general position of copper has not changed 
much and in Great Britain the situation is comfortable. 
Naturally, the Control keeps a careful watch upon applica- 
tions for licences, but the industries engaged upon the war 
effort find no difficulty in getting their full supplies. In 
the United States prices are maintained at 12c. for 
domestic and 10-37$c. to 10-50c. for export, but it is almost 
impossible to get any metal at below the latter price. The 
American producers are fully sold out and the trade in the 
United States is relieved that arrangements have been 
made to import 200,000 tons of Chilean copper. The first 
parcel of this is expected to arrive shortly and should ease 
the position. Assurances have been given to American 
fabricators that they will be kept — with copper, if 
necessary, from the imported me Apparently the 
licensing department in the United States is now working 
more smoothly and there is less delay in obtaining these 
documents, at any rate for Great Britain and Empire 
markets. Some of the copper which recently came here 
has gone into warehouse and this, it is understood, will be 
regarded as metal for use in urgent cases.... The tin 
market has developed a firmer tone, although business has 
been rather quiet. Prices have risen in the East as a result 
of increases in freight and insurance rates, and there is 
now not so wide a margin between the prices in the United 
States and in the East. Consequently more covering has 
been done on the London market. This has helped to give 
the market a stronger appearance and in addition there 
has been more demand for cash and nearby tin for delivery 
to works, with the result that the contango has con- 
tracted. It is possible that reserve stocks have been built 
up at some of the works, but the official stock figures do 
not show any increase and perhaps for this reason export 
licences are still being granted only sparingly. 


Lead and Spelter 


In Great Britain the lead position continues 
satisfactory and not only are the war industries receiving 
adequate supplies, but firms manufacturing products for 
export are also getting good deliveries. In fact, wherever 
licences are granted consumers find no difficulty in obtain- 
ing the metal they require. In the United States the 
position is somewhat similar. Stocks there are not exces- 
sive and production and consumption seem to be fairly 
well balanced. The market in the United States, however, 
has become a little firmer and the price now stands at 
5-65c., New York.... Tight conditions continue to rule 
in the spelter market, but these appear to be general 
everywhere and not confined to any particular country. 
Spelter is, of course, largely used in the production of 
munitions. The supplies reaching this country, however, 
are adequate, owing to the arrangements made at the 
beginning of the war by the British Government, and the 
future situation is regarded with confidence. In the 
United States licences are granted with less freedom than 
for other metals owing to the tightness in the position 
there. At the same time, it has been suggested that this 
has not been so severe as appearances would indicate and 
that Great Britain has bought substantial quantities in 
order to prevent the metal from going to enemy countries 
or to countries associated with the enemy. The report is 
to the effect that should the position become really 
stringent the British Government will release the metal 
for American consumers. There does not, however, appear 
to be much spelter in the United States for export. The 
quotation has become firmer at 7-25c., East St. Louis, but 
no export price is quoted. 








BavxiTE IN Inpia.—-The hunt for aluminium continues 
everywhere, Prospecting operations for bauxite have 
been conducted by the Mysore State Geological Depart- 
ment ; quantities available have been estimated at about 
200,000 tons. Utilisation of these deposits are being 





examined by the State Geologists. 





122 


THE ENGINEER 





Fes, 14, 1941 








Notes and Memoranda 


Rail and Road 


Arriat TRaNnsport.—There is being built in Sweden 
an aerial cableway which is said to be the largest of its 
kind in Europe—perhaps in the world. Its full length 
when completed is to be 42 kiloms. (26 miles), and it is 
designed to carry as much as 700,000 tons of stone a year 
from the quarries to recently constructed cement works. 
The stone will be conveyed in 550 high-capacity hopper 
buckets, and loading, transport, and discharge will all 
be by gravity, practically automatic. 

Suear Beet Trarric.—tThe sugar beet traftic in Ireland 
is assuming importance to the railway serving the factories 
at Carlow, Mallow, Thurles, and Tuam. During the past 
season 400,000 tons of beet were conveyed by rail, says 
The Railway Gazelte, as well as a considerable quantity 
sent direct from farms to factories by road in the railway 
company’s lorries. To convey this traffic by railway 
upwards of 2000 wagons a day were provided at peak 
periods, or approximately thirty trains in each direction 
daily. 

CottomaL Furu.—Dr. Francis W. Godwin, Director 
of the Coal Research Division of the Research Foundation 
of Armour Institute of Technology, of Chicago, claims 
that three different types of colloidal fuel have been used 
successfully in automobile tests. The first was a suspension 
of a specially prepared coal, ground to 300 mesh in a 
mixture of petrol, fuel oil, and lubricating oil. The 
second test was made with a suspension of the coal in a 
diesel oil. The third test was made with a suspension 
of the coal in a light oil. 

LocoMoTIVES AND BripGes.—Some years ago the 

Chicago, Rock Island and Pacific Railway Company 
purchased fifty-four modern steam locomotives of the 
** 5000 ” (4-8-4) class for heavy freight service between 
Rock Island, Ill., and Des Moines, Iowa ; Rock Island and 
Herington, Kan; and between ‘Allerton, Iowa, and Des 
Moines. More recently the company has added to the 
original number and has greatly extended their runs. 
These expansions have necessitated a programme of bridge 
strengthening, which has already been initiated. It will 
cover 600 bridges and take seven years to complete. 


FUEL anD Transport.—In a recent issue our con- 
temporary, Coal and Colliery News, bluntly accused the 
Government of meddling and muddling the problem of 
producer gas transport by the appointment of too many 
committees of inquiry, ‘whose long-drawn-out work is 
more or less unnecessary since the basic facts are well 
known. So far as producer gas transport is concerned 
this has been a practical proposition for much more than 
@ quarter of a century, and the progress has largely 
been prevented by lack of official support, both directly 
and indirectly. It does not want any Government 
committee to indicate how the producer gas vehicle 
can be made to operate as a commercial and national 
proposition. “‘The development of this phase of the 
transport problem is being seriously handicapped by 
the failure to obtain adequate quantities of the right 
kind of coal at a reasonable price.” 


Roap TransporT.—In a paper on “‘ The Development 
of Goods Transport by Road,’ read before the Royal 
Society of Arts, the author, Mr. J. S. Nicholl, said that the 
future pointed to certain directions in which development 
was fairly obvious. These were on what might be called 
the technical side of the industry, and were concerned 
with such matters as the development of alternative 
fuels, of interchangeable bodies and carriers, of the 
design of vehicles for local delivery purposes orly, of 
electrical vehicles, mobile cranes, loading devices, and 
so forth. It was not, however, so easy to see what the 
direction of development was likely to be in the organisa- 
tion of the industry. There were those who talked of 
nationalisation. Apart entirely from the political aspect 
that would mean bringing road transport under a single 
centralised control with the loss of that individualism, 
which had been so marked a feature of its development. 


Air and Water 


Skopa Works.—The entire output of the Skoda 
(Czech) Arms Works is stated to be concentrated on anti- 
aircraft guns for Germany. The concern has stopped all 
exports owing to the urgent needs of the Reich. 

Carco or Icze.—The U.S.S.R. has designed a new ice- 
breaker, the “S. Lewabewsky,”’ which has recently been 
completed at Leningrad. The vessel is also to serve as a 
cargo ship, loading as much as 2500 tons of merchandise. 
She is to be put on the North-Eastern Passage run between 
Murmansk and Vladivostok along the Siberian coast. 


WaTER Suppty IN Mapras.—The Kumbakonam 
Municipal Council, at a special meeting, has unanimously 
resolved not to transact any business until its demand for 
water supply and a drainage scheme is sanctioned by the 
Government of Madras. The resolution was a sequel to the 
Government order postponing the scheme for the present 
owing to financial considerations. 

INDIAN SHIPPING ADvIsoRY CoMMITTEE.—The Govern- 
ment has decided to appoint a shipping advisory com- 
mittee in Bombay in order to assist the Indian Shipping 
Adviser, Captain H. L. Davis, in his duties. Repre- 
sentatives of shipping companies associated with India’s 
coastal trade have been invited to nominate repre- 
sentatives. The directors of the Scindia Steam Naviga- 
tion Company, Ltd., have decided not to co-operate. 

LIGHTING a WatTERWAy.—Sodium electric lighting is 
increasingly being used in America for outdoor lighting. 
A recent Prtcet designed to facilitate the passing of 
ships is the Cape Cod Canal, a one-way channel 7-7 miles 
long, connecting Massachusetts Bay at Sagamore with 
Buzzards Bay at Bourne. It shortens the route from 


New York to Boston by 65 miles, as compared with the 
more exposed route around Cape Cod. Two highway 


a 





bridges about 3 miles apart cross the canal, and near the 
Buzzards Bay end is a railway bridge with a 540ft. vertical- 
lift span, the largest span of its type in the world. To 
provide free movement of traffic through the canal, 
especially in foggy weather, a sodium lighting installation 
has been now arranged. 


Miscellanea 


A CeNTENARY.—Under the auspices of the Edinburgh 
Electrical Society and the Royal Scottish Society of Arts 
there has been unveiled at Edinburgh a tablet com- 
memorating the centenary of Alexander Bain’s invention 
of the electric clock system. The tablet, erected at 21, 
Hanover Street, bears the inscription: ‘“‘ Workshop of 
Alexander Bain, electric clock and telephone inventor. 
Born 1810, died 1877.” 

Huncary TO Make ALUMINIUM.—The Hungarian 
Bauxite Company, Ltd. (Magyar Bauxitbanya R.T.), 
Hungary’s only producer of alumina, is to build, in con- 
junction with the United Incandescent Lamp and Electric, 
Ltd., a plant at Ajka, with an annual output of 20,000 tons 
of alumina and 10,000 tons of aluminium. There are at 
present operating in Hungary one alumina plant at 
Magyarovar and one aluminium plant on the Csepel 
Island. 


Rapium and Uranrum.—Figures now available place 
the value of radium and uranium produced in Canada in 
1939 at 1,121,500 dollars. The radium production from 
the property of Eldorado Gold Mines, Ltd., at Great Bear 
Lake, in the North-West Territories, has passed the 
100 gramme mark, while the refinery at Port Hope, 
Ontario, has now a total productive capacity of 108 
grammes of radium per year, with facilities for processing 
from 8000 to 10,000 tons of uranium compounds. 


THE Survey For Scrap.—The National Survey to 
discover what scrap is still available in the country avail- 
able for war purposes has been extended to the Midland 
counties. Letters have been dispatched to surveyors and 
sanitary inspectors in Cheshire, Shropshire, Staffordshire, 
Derbyshire, Leicestershire, Nottinghamshire and Lincoln- 
shire. Scotland, London, Glamorgan and Somerset, and 
all the northern counties of England have already been 
surveyed. Wales (excluding Glamorgan) will come next. 


Woop Woot ror Packine.—A system of control over 
the deliveries of wood wool by manufacturers and 
merchants has been introduced. Those desiring to pur- 
chase wood wool after February Ist will be required to 
produce a certified application form obtainable from wood 
wool manufacturers and merchants or direct from the 
Industries Supplies Department, Board of Trade, Mill- 
bank, London, S.W.1. Consumers whose total require- 
ments of wood wool do not exceed 6 cwt. in any one period 
of three months need not apply for a certificate. 


Wak AnD Toors.—The National Machine Tool Builders’ 
Associaticn of America has announced that within one 
year from the day England and Germany went to war the 
machine tool industry of the United States had doubled 
its production. In 1941 output will reach 600,000,000 
dollars, that estimate being based on a survey partici- 
pated in by 115 companies comprising 80 per cent. of the 
industry’s capacity. Of the 115 companies, sixty-five 
have reported additions to factories since September, 
1939. Those additions represent 30 per cent. of existing 
manufacturing area. 

SatvaGE.—There appears to be some danger of the 
slowing down of the salvage of waste. The sales of waste 
paper collected through local authorities in November 
amounted to 22,032 tons, about 1500 tons less than in the 
previous month and 40 per cent. below the peak figure for 
July last. Metal sales for November were 20,382 tons, 
as compared with 24,800 tons in October. The figures 
cover collection by local authorities and do not include 
materials collected directly by merchants. Mr. H. G. 
Judd, Controller of Salvage, Ministry of Supply, is plan- 
ning fresh schemes to enlist the aid of the public. 


Lioyp’s RreGisteR ScHOLARSHIP.—The General Com- 
mittee of Lloyd’s Register of Shipping offers a scholarship, 
valued at £100 per annum and tenable for three years, to 
be awarded in May, 1941, on the results of a competitive 
examination to be held by the Institute of Marine Engi- 
neers. The scholarship is intended to assist marine engi- 
neering students to take a university course in engineering 
subjects. The age limit is eighteen years to twenty-three 
years. The closing date for entries is April 8th, 1941. 
Further particulars and entrance forms may be obtained 
on application to the Secretary, The Institute of Marine 
Engineers, 73, Amersham Road, High Wycombe, Bucks. 


PoLyMEROL.—This is the name adopted by the Chemical 
Oil Processing Company, of Toronto, for a manufactured 
drying oil which is made by “ the selective precipitation or 
segregation of the highly unsaturated, high iodine value, 
triglycerides of the oils used as raw materials, and results 
in the production of a fast drying, heat-reactive material. 
In this reaction only the highly unsaturated triglycerides 
form dimers upon partial polymerisation, and these dimers 
can be molecularly dispersed and selectively precipitated 
from the less highly unsaturated triglycerides by chemicals 
such as ketones and higher alcohols.”” Polymerol can be 
made from soya bean oil, linseed oil, and pilchard oil. 


MARKING FROM TEMPLATES.—An American concern 
has placed on the market a solidified paint in stick form, 
which can be used for marking either hot or cold surfaces. 
The material is especially adapted for marking cold metal 
parts which require subsequent heat treatment up to 
1600 deg. Fah. The part can be immersed in either oil or 
water immediately after heating without impairing the 
legibility of the marks. Available in white only, it is 
claimed not to flow, run, char nor discolour. It is also 
claimed the markings adhere tenaciously to the metal, 
and will withstand all weather conditions without chip- 
ping, peeling or cracking after the surface has cooled. 





REQuISsITIONED Tin.—The Ministry of Supply has 
announced that under the Defence (General) Regulations, 
1939, the Minister of Supply has requisitioned about 
8 tons of Chinese refined tin lying in warehouse at New 
Crane Wharf, London, E.1—warrant Nos. 4946 (397 
slabs) and 5155 (238 slabs). Applications for compensa- 
tion should be sent to the Joint Controllers, Non-ferrous 
Metals Control, Grand Hotel, Rugby. The price of the 
requisition is £257 per ton, London Metal Exchange 
standard tin contract terms, and invoices and warrants 
should be sent with the applications. Rent should be 
deducted on the invoice up to and including November 
30th, 1940. 


ANDALUSITE FOR ALUMINIUM.—According to the 
Chemical Trades Journal, Swedish experts claim to have 
concluded successful trials of andalusite in place of bauxite 
as a raw material for aluminium production. The andalu- 
site, which is a modification of crystallised aJuminium 
silicate allied to the minerals kyanite and fibrolite, is 
produced as a by-product of the Boliden mines, and has 
an aluminium content ranging from 35 to 40 per cent. The 
trials have been carried out by the Svenska Aluminium- 
kompaniet, in collaboration with the Boliden Company. 
Plans for a factory to work the new process have been so 
designed that it will be able to revert to bauxite when 
normal trading conditions return. 


Personal and Business 


Mr. E. H. Cruirrorp has been elected President of the 
Institution of Mining and Metallurgy for 1941-42. 
Lorp RotTHERWICK, vice-chairman of Clan Line 


Steamers, Ltd., has been nominated President-Elect of 
the Chamber of Shipping. 

Mr. J. A. MILNE has been appointed to the position of 
general manager of J. Samuel White and Co., Ltd., and 
has commenced duties with the company. 

Mr. A. S. QUARTERMAINE, M. Inst. C.E., whose services 
were temporarily lent to the Ministry of Aircraft Produc- 
tion, has now resumed his duties as Chief Engineer of the 
Great Western Railway. 

THe Nationat ‘“ Sarery First” AssocraTion has 
changed its title to ‘* The Royal Society for the Prevention 
of Accidents.”’ This change will not affect either the aims 
or the policy of the organisation. 

Mr. J. S. Forrest has been awarded the Coopers Hill 
War Memorial Prize and Medal by the Institution of 
Electrical Engineers for his paper on “‘ The Characteristics 
and Performance in Service of High-voltage Porcelain 
Insulators.” 








Forthcoming Engagements 
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Secretaries of Institutions, , &c., desirous of having 
notices of meetings inserted in this col , are requested to note 
that in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


British Society for International Bibliography 
Wednesday, Feb. 19th.—Inst. of Electrical Engineers, Savoy 
Place, Victoria Embankment, W.C.2. ‘‘ The Diazo Process 
of Reproduction of Scientific Papers,’ H. D. Murray ; and 
“Photographic Methods of Reproduction,” N. Parley. 
2.15 p.m. 





Institute of Fuel 
Thursday, Feb. 27th.—Connaught Rooms, Great Queen Street, 
Kingsway, W.C.2. ‘‘ The Design and Operation of Electric 
Battery Vehicles,” J. Steel. 2.15 p.m. 
Institute of Marine Engineers 
Friday, March 14th.—Connaught Rooms, Great Queen Street, 
Kingsway, W.C.2. Annual general meeting. 12 noon. 
Luncheon, | for 1.15 p.m. 
Institution of Civil Engineers 
Tuesday, Feb. 18th.—Great George Street, Westminster, 
8.W.1. ‘ Further Data Concerning Pre-Stressed Concrete : 
Comparison between Calculated Stresses Registered during 
Tests,” T. J. Gueritte. 1.30 p.m. 


Institution of Electrical Engineers 


Saturday, Feb. 15th.—N. Mupianp Stupents: Regal Cinema, 
Piccadilly, York. Visit. 2.45 p.m. 

Monday, Feb. 24th.—N.E. Centre: Neville Hall, Westgate 
Road, Newcastle-on-Tyne. ‘‘Impulse Testing” (dis- 
cussion). 6.15 p.m, 


Institution of Engineers and Shipbuilders in Scotland 

Tuesday, March 11th.—39, Elmbank Crescent, Glasgow, C.2. 
“Wartime Building,” R. Fitzmaurice. 6.30 p.m. 

Institution of Mechanical Engineers 

Friday, Feb. 21st.—Store »y’s Gate, Westminster, S.W.1. Annual 
general meeting. ‘ The Mechanical Requirements of the 
Royal National Lifeboat Institution,” Lieut.-Colonel P. H. 
Johnson. 2 p.m. 

Junior Institution of Engineers 

Saturday, Feb. 22nd.—39, Victoria Street, S.W.1. ‘* Notes on 
the Mechanical Measurement of Liquid Flow (Water and 
Oil),” A. 8. Ladley. 1.30 p.m. 

Keighley Association of Engineers 

To-day, Feb. 14th.—Victoria Hotel, Keighley. “ Bolton Priory 
and through the Woods to Barden Tower,’ H. Moore. 
7.30 p.m. 

Manchester Association of Engineers 

Saturday, Feb. 15th.—Engineers’ Club, Albert Square, Man- 
chester. ‘Recent Developments in Excavating Machinery,” 
A. H. Wade. 2.30 p.m. 

North-East Coast Institution of Engineers and Shipbuilders 
To-day, Feb. 14th.—Mining Inst., Newcastle upon-Tyne. 
‘Ships’ Cargo-handling Gear,” L. T. Morton. 6 p.m. 
North of England Institute of Mining and Mechanical Engineers 
To-day, Feb. 14th.—Royal Station Hotel, Neville Street, New- 
castle-upon-Tyne. Dinner. 7 for 7.30 p.m. 

Royal Society of Arts 


19th.—John Adam Street, 
J. Grant. 


Adelphi, W.C.2. 


Wednesday, Feb. 
1.45 p.m. 


** Methods of Paper Manufaeture,” 








